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EDITORIAL. 


Research as an Element of the Growth and Progress of the School, 
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EDITORIAL. 


Attendance at the Annual Meeting.—Why should every 
member of the Society consider more carefully than before 
the question of attending the annual meeting of the Society 
this year? There are several reasons. Last year, upon the 
recommendation of the Council, the Society adopted a new 
policy with reference to its committee work, believing that 
thereby it can render more effective service in the promotion 
of engineering education. The first series of reports is to be 
made at this meeting in accordance with the decision of the 
Council. Ample time is to be given to the discussion of re- 
ports. A large attendance of members is necessary to get 
the most profitable discussion. The Society cannot afford to 
have this experiment fail because the experience of two other 
national societies has demonstrated the effectiveness of the 
plan. Another new society has also adopted it. It is there- 
fore the duty of every member who can possibly arrange to 
make the journey at that time to attend the meeting. 

Members who attend the annual meeting receive important 
benefits apart from hearing reports, papers or discussions. 
To extend one’s acquaintance with members from other edu- 
cational institutions pays well for the time and expense in- 
volved. This year, it is confidently expected, there will be 
a larger number of representatives from the engineering col- 
leges of our ‘‘Southland’’ than at any previous meeting of 
the Society. This affords an unusual opportunity for mem- 
bers from other parts of the country. To be able to enjoy the 
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hospitality of the University of Virginia under such delight- 
ful conditions ; to have a chance to study the spirit and aims 
of that institution, and to examine its buildings and equip- 
ment, materially enlarges the benefits to be derived by attend- 
ance at the meeting. 

Institutional membership has now developed sufficiently to 
undertake plans for constructive work. Through its influ- 
ence a larger number of administrative officers become ac- 
quainted with the work of the Society. The Society will 
probably be called upon to make studies which will be of 
direct service to the institutions represented. The policy to 
be adopted to make institutional membership of the most 
value will receive consideration. The Society needs the help 
of all its members, especially of those who have contributed to 
its successful achievement in the past. The others ought to 
come to the meeting to learn of its plans and how they may 
help in the future. What one receives from the Society is 
proportional to what one puts into it. 

Whatever time is not needed at the sessions for committee 
reports and discussions will be devoted to the presentation of 
papers. 

Henry 8. JAacosy. 


SOCIETY NOTES. 


TREASURER’S STATEMENT OF RECEIPTS AND DISBURSEMENTS. 
Cash received, to May 2, 1916: 





Ne idk ws de ce lk inrisse adit viens eM $ 563.50 

ii oe EE ea bute cee = 4,414.25 

Advertising and Sale of Publications ........ 1,077.46 
Cash on hand, June 17, 1915 (including Life 

Membership Fund) ............s+-eeceee 1,038.32 

I sc GA Eni saw abba gins is pay aa o as $7,093.53 
Disbursements: 

IS «i500 deceinwuip das ngs ce wee $ 247.85 

Ds ockdeu ates dean oas Conte cn 1,156.43 

Sh cc dees wag SARE Belg tae baek 1,266.33 




















CONVENTION NOTE. 


EE eS a hp ena Re 141.58 
SEES eee Ce Fa ee mee. 490.00 
GG etter ans tmnt eS eels oa eens 444.67 
SRS Spies ocd ban He ee Se On ok 222.65 
MP RR Gib as vedi eves wees eeswsatubeos 35.02 
De -sbpbes sister hehuceveaewenrcnkes 38.28 
DE Stitt ek tice Sesh abbrnne buiclteebis 90.71 
Accounts Payable, due from last year ........ 643.96 
Secretary’s Salary, 1915-1916 ............... 200.00 
Asst. Secretary’s Salary, 1915-1916 ......... 100.00 
Treasurer’s Office, 1915-1916 ............... 228.26 
Increase, Secretary’s Petty Cash ............ 50.00 
Paid New Era Printing Co., on account ...... 500.00 
NEES Aa raalas dunt edndsnckes voce 24.00 
$5,879.74 
I EY. iii een Siento wopeese 29.03 5,850.71 
Balance (including Life Membership Fund)...... $1,242.82 


CONVENTION NOTE. 


Editor’s Note.—The following letter will be of interest to all who ex- 
pect to attend the Virginia meeting, whether they go by automobile or 
by rail. 

To the Secretary, 

Dear Sir: I beg to thank you for the information in regard 
to expenses for the annual meeting. Arrangements are pro- 
gressing nicely in all ways and we are looking after the annual 
dinner and other functions. 

You speak of coming through by motor car and I thought 
possibly the following information might be acceptable in re- 
gard to route, ete. 

I have obtained information in respect to the roads from 
Cumberland, Maryland and from Washington. I expect you 
will come via Cumberland so I simply note the roads from that 
point. 

Cumberland to Hagerstown. New State Road. No tolls, ex- 
cellent road. 
Hagerstown to Martinsburg on Martinsburg Pike. Excellent. 
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Martinsburg to Winchester on Winchester Pike. Excellent. 

Winchester to Staunton on Valley Pike. 

Between Hagerstown and Staunton there are some 30 
toll gates, with an average toll of 15 cents. 

An excellent inn, ‘‘The Wayside Inn”’ at Middletown, be- 
tween Winchester and Strasburg. 

Staunton to Charlottesville on post road. This road is very 
good with the exception of a few miles just before reach- 
ing Charlottesville. There is a good inn, ‘‘The Green 
Tea-Pot’’ between Afton and Greenwood. 

The route outlined above furnishes excellent roads for the 
most part and the scenery is superb throughout the valley. 

The following outline will show you the scheme for the trip 
through historic Virginia after adjournment, with probable 
cost per person. I trust you will let us know just what you 
think of the proposed trip, its feasibility and whether or not, 
in your judgment, there will be a good number of the dele- 
gates who will take the trip. As outlined it should furnish a 
somewhat unusual opportunity for seeing this most interesting 
section at a rather low cost. 

The trip itinerary is as follows: 

Leave Charlottesville, Thursday morning about 10, over the 
C. & O. Ry. for Richmond. Arrive Richmond about 1 P. M. 
Motor to Jefferson Hotel for lunch. Sight-seeing tour of Rich- 
mond in the afternoon. Dinner at Jefferson Hotel. Stay the 
night at Jefferson Hotel and have breakfast early. 

Take chartered steamer in early morning and steam down 
the James River to Jamestown Island, reaching there in early 
afternoon, luncheon on steamer. View historical sights and 
then motor to Williamsburg and see historical features. 

By rail from Williamsburg to Old Point Comfort, having 
dinner at the Chamberlain Hotel, and staying the night there, 
breakfast at the Chamberlain and disperse at the pleasure of 
the members. 

The estimated cost is as follows, special prices having been 
obtained on practically all items. 
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Fare to Richmond 

Motor to Hotel 

Sight-seeing trip in Richmond 

Jefferson Hotel: Lunch, dinner, lodging, break- 

fast ($4.00 for room without bath) .50 room with bath 
Motor to steamer 
Steamer (chartered for $300), assuming 150.. 2.00 
Luncheon on steamer 
Motor to Williamsburg -50 (?) possibly $1.00 
Fare to Old Point Comfort . 

Hotel Chamberlain: Dinner, lodging, breakfast 3.00 
$15.50 

In round numbers about $16.00 for the trip. 

You will note the necessity of leaving for Richmond at 10 
A. M. on Thursday in order to have sufficient time for the 
Richmond points of interest. I trust it may be possible to so 
arrange the meetings that this can be done, if the trip is 
undertaken. 

Hoping to hear from you as soon as possible in regard to 
this trip feature, in order that it may be carried out smoothly, 
I beg to remain, 

Very cordially yours, 
Water SHELDON RopMAN. 


HENRY S. JACOBY. 


President Society for the Promotion of Engineering Education, 
1915-1916. 


Professor Jacoby is a civil engineering graduate of Lehigh 
University, class of 1877. After graduation he joined the 
topographical corps of the second Pennsylvania Geological 
Survey and remained for about a year and then became tran- 
sitman on the gaging of the Red River and Atchafalaya 
River surveys. He left this work to become chief draftsman 
in the United States Engineer’s Office, a position which he 
held from 1879 to 1885. 

He returned to Lehigh University in 1886 as an instructor 
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in civil engineering and remained until 1890. He then went 
to Cornell, first as assistant, then as associate and finally as a 
full Professor of Bridge Engineering and Graphics, the po- 
sition which he still holds. 

As an author he has written books on descriptive geometry 
and lettering, a book on ‘‘Structural Details, or Elements of 
Design in Timber Framing’’ and is joint author with Pro- 
fessor Mansfield Merriman of ‘‘Roofs and Bridges,’’ in four 
parts, and has contributed freely to the technical journals. 

He was Secretary of the Socmery, 1900 to 1902, and has al- 
ways taken an active interest in its work. During his term 
as President of the Socmmry, Professor Jacoby has been espe- 
cially active in furthering and encouraging the work of the 
Committees. 


EDWIN ANDERSON ALDERMAN. 
President, the University of Virginia. 


Edwin Anderson Alderman was born at Wilmington, N. C., 
May 15, 1861. He graduated from the University of North 


Carolina in 1882. The degree of Doctor of Laws has been 
conferred upon him by the University of the South, Tulane, 
Johns Hopkins, Columbia, Yale, University of North Caro- 
lina, Williams, Dartmouth, Harvard and the University of 
Pennsylvania. 

He was superintendent of schools, Goldsboro, N. C., 1884-7; 
assistant state superintendent of schools in N. C., 1889-92; 
professor of English, N. C. State Normal College, 1892; pro- 
fessor of education, University of N. C., 1892-96; president, 
University of N. C., 1896-9; president, Tulane University, 
1899-04. In June, 1904, he was appointed as the first presi- 
dent of the University of Virginia. 

Doctor Alderman’s activities are well shown by the follow- 
ing list of associations with which he is affiliated: Member of 
Southern Education Board; Member of General Education 
Board; Vice-President National Education Association, 1903 ; 
Member of Virginia State Geological Commission; Member of 
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Rockefeller Sanitary Commission; Member of Virginia State 
Educational Commission; Member of Council of American 
Association for International Conciliation; Member of Board 
of United States Military Academy, West Point, 1893; Mem- 
ber of Executive Council of American Civie Alliance ; Member 
of Maryland and Louisiana Historical Societies; Member of 
Century Club, New York, 1912; Member of American Acad- 
emy of Sociological Sciences; Director of Southern Railway. 
Doctor Alderman is author of the following: ‘‘A Brief His- 
tory of North Carolina,’’ ‘‘Life of William Hooper,’’ ‘‘Life 
of J. L. M. Curry,’’ ‘“‘Obligations and Opportunities of Citi- 
zenship,’’ ‘‘Southern Idealism,’’ ‘‘The Spirit of the South,’’ 
‘*Sectionalism and Nationality,’’ ‘‘The Growing South,’’ and 
Editor-in-Chief of ‘‘Library of Southern Literature.’’ 


NEW MEMBERS. 


CaRMICHAEL, F. L., Assistant Professor of Mathematics, University of 
Alabama, University, Ala. ‘ 

CoanRAN, J. M., Professor of Electrical Engineering, Villanova College, 
Villanova, Pa. 

FoLwEt., A. P., Managing Editor, Municipal Journal, Montclair, N. J. 

Jounson, F. E., Assistant Professor of Electrical Engineering, Uni- 
versity of Kansas, Lawrence, Kans. 

Lirrtz, G. T., Power Plant Operation, Stone & Webster Management 
Association, Pawtucket, R. I. 

McComs, Dana, Practicing Civil Engineer, 500 West 122d St., New York, 
N. Y. 
SaLz, C. S., Assistant to Director, Enginering Experiment Station, In- 
structor in Civil Engineering, University of Illinois, Urbana, Il. 
TERRILL, A. C., Head, Department of Mining Engineering, University of 
Kansas, Lawrence, Kans, 

Wotre, W. S., Instructor in Architectural Engineering, University of 
Illinois, Urbana, Ill. 

AGRICULTURAL AND MECHANICAL COLLEGE OF TxExas, College Station, 
Tex., Wm. Bennett Bizzell, President. 
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OBITUARY. 


KARL EUGEN GUTHE. 


Karl Eugen Guthe was born in Hanover, on March 5, 1866. 
He received his preparatory education in the Hanover Gym- 
nasium and Technical School. He later studied at the Uni- 
versities of Strassburg, Berlin and Marburg, receiving his de- 
gree of Doctor of Philosophy at the last in 1892. In the same 
year he came to the United States. For ten years he taught 
physics in the University of Michigan. In 1903 he entered 
the service of the United States government as associate physi- 
cist in the Bureau of Standards. Two years later he became 
head of the department of physics in the State University 
of Iowa. 

In 1909 Dr. Guthe returned to the University of Michigan 
as professor of physics following the retirement of Dr. Carhart. 

In 1912 he became dean of the graduate department, which 
position he held until his death, September 10, 1915. 

Dr. Guthe became a member of the Society for the Promo- 


tion of Engineering Education in 1914. 





BOOK REVIEW. 


Text Book of Mechanics. Vol. 6. Thermodynamics. By L. 
A. Martin, Jr., Professor of Mechanics, Stevens Institute 
of Technology. John Wiley & Sons, Inc., publishers. 5 
x 714, 313 pages, 78 figures. Cloth. $1.75 net. 

This volume forms the sixth of a set of textbooks on me- 
chanics, the first five volumes being on statics, kinematics, 
mechanics of materials, applied statics and hydraulics. The 
material in the textbook is admirably arranged and should 
well fulfill the author’s object to produce a text which will 
encourage the student to think and not to memorize. Prac- 
tical applications of the principles involved are made through- 
out the text and these together with problems form an excel- 
lent ground work in the first principles of the subject. 

J. W. H. 
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THE UNIVERSITY OF VIRGINIA—III. 


BY WALTER SHELDON RODMAN, 
Associate Professor of Electrical Engineering. 


By an act of the legislature of Virginia, dated January 12, 
1803, certain citizens of Albemarle County were incorporated 
under the style of ‘‘Trustees of Albemarle Academy,’’ and 
were empowered to take such steps as seemed practicable to 
raise the funds necessary for erecting buildings and putting 
the academy into operation. Albemarle Academy was des- 
tined never to exist except on paper, but under the guidance 
of Thomas Jefferson, who was elected to the board of trustees 
on March 23, 1814, a process of development was begun lead- 
ing first to the organization of Central College, and after- 
wards to that of the University of Virginia. On August 19, 
1814, the committee of the trustees appointed to select a site, 
reported that it would be desirable to locate the academy in 
the vicinity of the town of Charlottesville, distant not more 
than half a mile therefrom. 

By an act of February 14, 1816, the Legislature authorized 
the establishment of ‘‘Central College, in the County of Albe- 
marle, at the place which has been, or shall be, selected by the 
trustees of Albemarle Academy, and in lieu of such academy.’’ 
All rights and claims of Albemarle Academy were, by the 
same act, vested in Central College. The board of visitors of 
the college consisted of six members, of whom Jefferson was 
the only one who had been a member of the academy board. 
The other five members were James Madison, James Monroe, 
Joseph Carrington Cabell, David Watson, and John H. Cocke. 

On May 5, 1817, Jefferson was elected rector of the board, 
and, on the same day, the board authorized the purchase of a 
farm of about two hundred acres lying one mile west of 
Charlottesville as a site for the college. This tract now forms 
a part of the grounds of the University of Virginia. 
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President of the University of Virginia. 


(See page 679.) 








THE UNIVERSITY OF VIRGINIA. 


The cornerstone of Central College was laid on October 6, 
1817, in the presence of Thomas Jefferson, Rector, and of 
James Madison and James Monroe—the latter then President 
of the United States. This building, located on what is known 
as the West Lawn of the University, is now utilized as the 
Colonnade Club. 

Jefferson’s plan was to erect a distinct building, a ‘‘pa- 
vilion,’’ for each individual professor—buildings to be ar- 
ranged around a rectangular lawn. Each pavilion was to 
contain ‘‘a schoolroom and apartments for the accommodation 
of the professor,’’ and one-story dormitories for the students 
were to be erected adjacent to the pavilions. Jefferson drew 
most of the sketches for the buildings with his own hands, bas- 
ing them upon designs by Palladio; and his ideas of architec- 
tural effect and grouping were carried out in detail when 
Central College was merged into the University of Virginia. 

The prime object in Jefferson’s mind, while rector of the 
board of visitors of Central College, was to get the college 
well under way, and then have it adopted by the legislature 
as the state university. Accordingly, in the first report of the 
visitors to the legislature, on January 6, 1818, it is recom- 
mended that a state university be established on the site of 
Central College. 

By an act of February 21, 1818, the legislature authorized 
the appointment by the governor of a board of twenty-four 
members, to be known as the ‘‘Board of Commissioners of the 
University.’’ It was the duty of this board to meet on August 
1, 1818, at the tavern in Rockfish Gap, on the Blue Ridge 
Mountains, and report upon the following points regarding 
the organization of a state university: 

1. A proper site for the projected university. 

2. A plan for the building thereof. 

3. The branches of learning which should be taught therein. 

4. The number and description of professorships; and 

5. Such general provisions as might properly be enacted 
by the legislature for the better organizing and governing of 
the university. 
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THE UNIVERSITY OF VIRGINIA, 


Jefferson, Madison, and Monroe were present at the meeting 
of the commissioners, and their able and elaborate report to 
the legislature (indicating much careful thought) had prob- 
ably been prepared by Jefferson before the meeting was held. 
This report, recommending, among other things, the site of 
Central College as the most advantageous one for the univer- 
sity, was forwarded in duplicate to the Speaker of the House 
and the Speaker of the Senate on August 4, 1818. On Janu- 
ary 25, 1819, the legislature adopted a formal act ‘‘for estab- 
lishing an university,’’ and this date must be reckoned as the 
year of the origin of the university, although the institution 
was not opened to students until March 7, 1825. 

Although Jefferson’s was the dominant spirit and the shap- 
ing hand in the whole movement for the establishment of a 
state university, it should be stated that but for the influence 
and efforts of Joseph Carrington Cabell, the close personal 
friend of Jefferson, the acts of February 21, 1818, and Janu- 
ary 25, 1819, would probably have failed of adoption by the 
legislature. 

The act of January 25, 1819, establishing the university, is 
as follows: 

‘**1. Be it declared by the General Assembly of Virginia, 
That the conveyance of the lands and other property apper- 
taining to the Central College in the County of Albemarle, 
which has been executed by the proctor thereof, under author- 
ity of the subscribers and founders, to the president and di- 
rectors of the literary fund, is hereby accepted, for the use and 
on the conditions in the said deed of conveyance expressed. 

**2. And be it enacted, That there shall be established, on 
the site provided for the said college, an university, to be 
called the University of Virginia; that it shall be under the 
government of seven visitors to be appointed forthwith by the 
governor, with the advice of council, notifying thereof the per- 
sons so appointed, and prescribing to them a day for their 
first meeting at the said university, with supplementary in- 
structions for procuring a meeting subsequently, in the event 
of failure at the time first appointed. 
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‘*3. The said visitors, or so many of them as, being a ma- 
jority, shall attend, shall appoint a rector, of their own body, 
to preside at their meetings, and a secretary to record, attest, 
and preserve their proceedings, and shall proceed to examine 
into the state of the property conveyed as aforesaid; shall 
make an inventory of the same, specifying the items whereof 
it consists; shall notice the buildings and other improvements 
already made, and those which are in progress; shall take 
measures for their completion, and for the addition of such 
others, from time to time, as may be necessary. 

‘*4. In the said university shall be taught the Latin, Greek, 
and Hebrew languages; French, Spanish, Italian, German, 
and Anglo-Saxon ; the different branches of mathematics, pure 
and physical; natural philosophy; the principles of agricul- 
ture; chemistry; mineralogy, including geology; botany, zo- 
ology; anatomy; medicine; civil government; political econ- 
omy ; the law of nature and nations; municipal law; history ; 
ideology; general grammar; ethics; rhetoric; and belles let- 
tres; which branches of science shall be so distributed, and 
under so many professors, not exceeding ten, as the visitors 
shall think proper and expedient. 

‘*5. Each professor shall be allowed the use of the apart- 
ments and accommodations provided for him, and those first 
employed such standing salary as the visitors shall think 
proper and sufficient, and their successors such standing 
salary, not exceeding one thousand dollars, as the visitors shall 
think proper and sufficient, with such tuition fees from each 
student, as the visitors shall from time to time establish. 

‘*6. The said visitors shall be charged with the erection, 
preservation, and repair of the buildings, the care of the 
grounds and appurtenances, and of the interests of the uni- 
versity generally; they shall have no power to appoint a 
bursar, employ a proctor, and all other necessary agents; to 
appoint and remove professors, two-thirds of the whole num- 
ber of visitors voting for the removal; to prescribe their duties 
and the course of education, in conformity with the law; to 
establish rules for the government and discipline of the stu- 
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dents, not contrary to the laws of the land; to regulate tuition 
fees, and the rent of the dormitories occupied; to prescribe 
and control the duties and proceedings of all officers, servants, 
and others, with respect to the buildings, lands, appurtenances, 
and other property and interests of the university; to draw 
from the literary funds such monies as are by law charged on 
it for this institution; and, in general, to direct and do all 
matters and things which, not being inconsistent with the laws 
of the land, to them shall seem most expedient for promoting 
the purposes of said institution; which several functions they 
shall be free to exercise in the form of by-laws, resolutions, 
orders, instructions, or otherwise, as they shall deem proper. 

‘*7, They shall have two stated meetings in every year, to- 
wit, on the first Mondays of April and October; and occa- 
sional meetings at such other times as they shall appoint, or 
on a special call, with such notice as themselves shall prescribe 
by a general rule, which meetings shall be at the university, a 
majority of them constituting a quorum for business; and on 
the death, resignation of a member, or failure to act for the 
space of one year, or on his removal out of the commonwealth, 
or by the governor, witlf the advice of council, the governor 
with the like advice shall appoint a successor. 

‘*8. The said rector and visitors shall be a body corporate, 
under the style and title of ‘The Rector and Visitors of the 
University of Virginia,’ with the right, as such, to use a com- 
mon seal; they shall have capacity to plead and be impleaded 
in all courts of justice, and in all cases interesting to the uni- 
versity, which may be subjects of legal cognizance and juris- 
diction; which pleas shall not abate by the termination of 
their office, but shall stand revived in the name of their succes- 
sors; and they shall be capable in law, and in trust for the 
university, of receiving subscriptions and donations, real and 
personal, as well from bodies corporate or persons associated, 
as from private individuals. 

**9, And the said rector and visitors shall, at all times, con- 
form to such laws as the legislature may, from time to time, 
think proper to enact for their government; and the said uni- 

686 





THE UNIVERSITY OF VIRGINIA. 


versity shall in all things, and at all times, be subject to the 
control of the legislature. And the said rector and visitors of 
the University of Virginia shall be, and they are hereby, re- 
quired to make report annually to the president and directors 
of the literary fund (to be laid before the legislature at the 
next succeeding session), embracing a full account of the dis- 
bursements, the funds on hand, and a general statement of the 
condition of said university. 

**10. The said board of visitors, or a majority thereof, by 
nomination of the board, shall, once in every year at least, 
visit the said university; enquire into the proceedings and 
practices thereat; examine the progress of the students, and 
give to those who excel in every branch of science there taught, 
such honorary marks and testimonials of approbation as may 
encourage and incite to industry and emulation. 

**11. On every twenty-ninth day of February, or, if that be 
Sunday, then on the next, or earliest day thereafter on which 
a meeting can be effected, the governor and council shall be in 
session, and shall appoint visitors of the said university, either 
the same or others at their discretion, to serve until the twenty- 
ninth day of February next ensuing, duly and timely notify- 
ing to them their appointment, and prescribing a day for their 
first meeting at the university; after which, their meetings, 
stated and occasional, shall be as hereinbefore provided: Pro- 
vided, that nothing in this act contained shall suspend the pro- 
ceedings of the visitors of the said Central College of Albe- 
marle; but for the purpose of expediting any objects of said 
institution, they shall be authorized, under the control of the 
governor and council, to continue the exercise of their func- 
tions, and fulfill those of their successors, until the first actual 
meeting of their said successors. 

‘*12. And be it further enacted, That the additional sum 
of twenty thousand dollars shall be, and the same is hereby, 
appropriated to the education of the poor, out of the revenue 
of the literary fun, in the aid of the sum heretofore appropri- 
ated to that object, and to be paid in the same manner and 
upon the same conditions in all respects as is prescribed by the 
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fourth section of the act, entitled ‘An act appropriating part 
of the revenue of the literary fund, and for other purposes, 
passed the twenty-first day of February, eighteen hundred 
and eighteen.’ 

**13. This act shall commence and be in force from and 
after the passing thereof.’’ (Revised Code, 1819, ch. 34, p. 
90.) 

The first board of visitors consisted of four members of the 
old board of Central College—namely, Thomas Jefferson, 
James Madison, Joseph Carrington Cabell, and John H. Cocke; 
the additional appointees were James Breckenridge, Chapman 
Johnson, and Robert Taylor. The board met for the first time 
on March 29, 1819, and elected Thomas Jefferson rector. 
Henceforth, until his death in 1826, Jefferson was the domi- 
nating and directing power of the university, not only evolv- 
ing the entire system of education introduced, but actually 
devising, to the minutest detail, every feature of construction 
and administration. 

The organization of the university, its government, disci- 
pline, and methods of instruction, were virtually prescribed 
by Jefferson alone; and in many respects they still retain the 
impression derived from him. By virtue of its charter, the 
supreme government of the institution, under the general as- 
sembly, is vested in the rector and visitors. Under the gen- 
eral direction of this board, and subject to its regulations, the 
affairs of the university were administered, for the first eighty 
years of its existence, by the faculty and its chairman, the 
latter being a member of the faculty, who occupied tempo- 
rarily the position of chief executive officer of the institution. 

As the university grew, it became more and more difficult 
for a member of the teaching staff to fill the position of chair- 
man, and attend to the manifold executive duties attached to 
that office. In October, 1903, the visitors decided that modern 
conditions rendered necessary the creation of the office of 
president; and in June, 1904, Edwin Anderson Alderman 
was elected first president of the University of Virginia. 

The scheme of instruction organized by Jefferson contem- 
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plated no fixed uniform curriculum of studies to be pursued 
by every student alike, without discrimination. Each distinct 
branch of knowledge was, as far as was practicable, assigned 
to an individual ‘‘school’’ with its own instructors; and the 
university was to consist of a collection of independent schools, 
The origin of the elective system at the University of Vir- 
ginia is found in the fact that students were permitted to 
matriculate in any school or schools of the university for which 
they were prepared. The wisdom of the founder in establish- 
ing such a system has been amply vindicated in the history of 
this university, and in the adoption by almost all schools of 
higher education in the country of methods involving this 
principle. 

The original organization embraced eight independent 
schools—namely, ancient languages, modern languages, math- 
ematics, natural philosophy, moral philosophy, chemistry, 
medicine, and law. The first seven schools mentioned were 
opened to matriculates on March 7, 1825, with an aggregate 
attendance, during the first session, of 123 students. The 
school of law was not opened until 1826. 

This original organization was gradually enlarged and 
modified. As early as 1837 the school of medicine was elevated 
to a department, consisting of three individual schools; while 
in 1850 the school of law was enlarged to a department consist- 
ing of two schools. Other departments and schools have been 
added from time to time. A most notable addition was made 
in May, 1909, when, through a gift of $500,000 from Mr. 
Andrew Carnegie to the General Alumni Association, six new 
schools were established by joint action of the rector and 
visitors and the alumni board of trustees of the University of 
Virginia Endowment Fund: The Andrew Carnegie School of 
Engineering, The James Madison School of Law, The James 
Monroe School of International Law, The James Wilson School 
of Political Economy, The Edgar Allan Poe School of Eng- 
lish, The Walter Reed School of Pathology. 

It was provided by the first board of visitors, in accordance 
with Jefferson’s wishes, that but two degrees should be con- 
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ferred by the university. The lower degree, characteristic of 
the institution for many years, was conferred upon a student 
who had completed all the work offered in any one school; to 
such a candidate the untitled degree of ‘‘graduate’’ in the 
school in question should be given. The other, the higher 
degree, was to be the doctor’s degree and was to be given to 
the graduate in two or more schools who had, in addition, 
exhibited well-developed powers of research. 

There is abundant evidence that, in planning the organiza- 
tion of the University of Virginia, Thomas Jefferson had in 
mind the so-called continental type of university. The first 
faculty were, however, with one or two exceptions, Oxford or 
Cambridge men. Naturally they had in mind the English 
type of university, and the result was that in 1831 the faculty 
substituted for the doctor’s degree proposed by Jefferson, the 
master’s degree, common in England. The degree of ‘‘ Master 
of Arts of the University of Virginia’’ was accordingly, for 
more than half a century, the leading degree conferred by this 
institution. 

For eighteen years after the opening of the institution, writ- 
ten examinations were conducted under the surveillance of a 
committee of three professors. This was not altogether satis- 
factory, and in June, 1842, Judge Henry St. George Tucker, 
professor of law, offered the following resolution which the 
faculty at once adopted: 

Resolved, That in all future written examinations for dis- 
tinction and other honors of the university, each candidate 
shall attach to the written answers presented by him on such 
examination a certificate in the following words: ‘‘I, A. B., do 
hereby certify, on honor, that I have derived no assistance 
during the time of this examination from any source what- 
ever, whether oral, written, or in print, in giving the above 
answers.”” 

This was the beginning of the honor system at this institu- 
tion and it has been in operation ever since without interrup- 
tion. Later the pledge was extended so as to preclude the 
giving as well as the receiving of assistance. Still more re- 
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cently the scope of the honor system has been enlarged so as 
to eover other phases of student conduct. Its administration 
is entirely in the hands of the students, the essence of the sys- 
tem being that the violation of a student’s word of honor is an 
offense not against the university authorities but against the 
whole student body, and in the rare occasions on which it has 
occurred, the students themselves have quietly and promptly 
sent the offender away from the university without need of 
faculty action. 

Examinations are required to be held in one place and in 
the presence of the professor in charge of the course or one of 
his assistants. These regulations in no way conflict with: the 
spirit of the honor system, but are regarded as being necessary 
to give a proper dignity and formality to the occasion. 

Plans are already laid for a fitting observance of the cen- 
tenary of the incorporation of the University of Virginia, in 
1919. Elaborate celebration of that occasion will be made and 
the history of the growth and development of the institution 
during this period is one that may well be viewed with pride. 

There are several points of particular interest in and about 
the university which it seems proper to mention specifically 
for the benefit of those members of the Society for the Pro- 
motion of Engineering Education who expect to attend the 
coming June meeting. 

One seldom thinks of the University of Virginia without 
associating it with its founder, Thomas Jefferson. The home 
of Jefferson, Monticello, situated about three miles east of 
the university, Charlottesville lying between, is a mecca for 
many tourists from all sections of the country. Plans are 
made for a visit to Monticello during the June meeting. The 
estate is at present owned by the Hon. Jefferson M. Levy, of 
New York, who has expended considerable sums on the main- 
tenance and repair of the historic dwelling. In the grounds 
of Monticello is the burial place of Jefferson, which also will 
be seen on the trip. 

Arrangements have been made for an evening trip to the 
McCormick Observatory, about one mile southeast of the 
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campus on Mount Jefferson. The observatory consists of a 
forty-five foot dome housing the Clark, twenty-six-inch re- 
fractor and many auxiliary astronomical instruments. The 
building and equipment were made possible through the gen- 
erosity of Leander McCormick, of Chicago, and later additions 
were provided by William H. Vanderbilt, of New York. The 
site of the observatory is a beautiful one with an unobstructed 
horizon. The present work of the observatory is an extended 
research on stellar parallax in codperation with several other 
world observatories, and a staff of four is busy with the 
telescope practically every hour that atmospheric conditions 
allow. An exhibition of the work being done there and an 
opportunity (weather permitting) for a view of some of the 
prominent heavenly bodies should make the trip of consider- 
able interest to the delegates. 

One of the most prominent literary geniuses of America, 
Edgar Allan Poe, was a student at Virginia in its earliest 
days, and his room on West Range has been recently reno- 
vated and restored and is now kept unoccupied, but is devoted 
to the housing of momentos of Poe’s presence here. This room 
will be open for visitors during the meeting. 

Especial interest attaches to the Colonnade Club on West 
Lawn. Housed in the first structure erected on the campus, 
its main room used by Jefferson as an office during the build- 
ing of the university and later as the University library, it is 
a fitting place for the faculty and alumni to meet and pre- 
serve the traditions so dear to all men of Virginia. Addi- 
tions to this building during the past few years have provided 
quarters for returning alumni and spacious lounge rooms for 
the club members. 

The society will be entertained by the club at a reception 
during the meeting and the privileges of the club will be ex- 
tended to the visiting members. 

The annual smoker will be held at the Charlottesville 
Country Club, situated about one and one half miles from the 
university on a site giving a magnificent view of the surround- 
ing country with the Blue Ridge in the distance. 
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Surrounding the university in the countryside are many 
beautiful homes, and an opportunity will be given the ladies 
of the party to see much of this section and also a most charm- 
ing outlook from the top of a nearby peak of the Blue Ridge. 

Various other lesser points of interest around the university 
will serve to take up the time of the visitors to its fullest ex- 
tent, and if the projected trip through the historic James 
River section materializes as planned, the society should have 
obtained a rather complete idea of this most attractive section 
of our commonwealth. 
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REPORT. 


During the year there have been sent to the several members 
of the committee and to others two circular letters, copies of 
which are herewith submitted. These letters fully explain 
themselves and the nature of the work undertaken. In con- 
nection with the answers to these letters considerable other 
correspondence has been necessary. As a result of this corre- 
spondence the following tentative reports have been outlined 
by the chairman as the basis for discussion and final action 
by the committee at the Virginia meeting. 
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Lincoun, Nesr., December 28, 1915. 
To THE MEMBERS OF THE INSTITUTIONAL COMMITTEE: 

President Hollis Godfrey, a member of this committee, sug- 
gests that a meeting of the committee be held at Drexel In- 
stitute the first week in February for the purpose of discussing 
matters of importance to the committee and arranging a pro- 
gram for the next annual meeting of the Society. President 
Godfrey invites us to be his guests while in Philadelphia. 
What do the members think of this? 

Secretary Bishop puts up to the committee a peculiar situ- 
ation and asks for a definition of policy. A regular member 
of the Society represents his institution as a duly appointed 
delegate. He now claims, therefore, exemption of dues. In 
order to settle this matter and that proper legislation may 
ensue, it appears to your chairman that the committee should 
recommend definite answers to the following questions: 

1. May institutional delegates be non-members of the So- 
ciety ? 

2. If so, shall their names be published in the membership 
list in the year book? 

3. Or, should they be published in a separate list (perhaps 
with the names of the institutions represented ) ? 

4. Shall they, individually, receive the publications of the 
Society ? 

5. Should the Society require non-member delegates to pay 
dues ? 

6. Shall members who also act as institutional delegates be 
relieved from paying dues during the time of such delegate- 
ship? 

7. If dues are not paid will the delegate lose his membership 
in the Society and have to petition for reinstatement? 

In addition to acting on the above, information on the fol- 
lowing questions might be collected by the committee: 

1. What is the practice of engineering schools regarding 
advanced credit for work done in other schools? 

2. Can a just and equitable method for grading such credit 
be devised ? 
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3. What percentage of institutions pay the whole or part, 
and what part, of the expenses of the institutional delegate to 
the annual meeting of the Society? 

The chairman would be pleased to have by return mail from 
each member of the committee, and any others who may be 
interested, comments on these matters: First, a meeting of 
the institutional committee at Drexel Institute; second, the 
status of institutional delegates per se; third, the remaining 
questions submitted ; and fourth, any other questions deemed 
appropriate for submission to the committee or which will 
assist in preparing a program for the next annual meeting. 

Wishing you all the compliments of the season, I remain, 

Very truly yours, 
GrorGE R. CHATBURN, 
Chairman, Institutional Committee. 


Lincoun, Nesr., February 3, 1916. 
To THE MEMBERS OF THE INSTITUTIONAL COMMITTEE: 

Fifteen members of the Committee and President Jacoby 
have responded to my circular letter of December 28. Of 
these sixteen, nine express themselves as favoring or not op- 
posed to a meeting of the committee in Philadelphia; three 
oppose such a meeting and only three of those favoring say 
they can attend, one more ‘‘may be able to,’’ seven can not, 
and five are non-committal. Under the circumstances, I think 
this hardly warrants calling a special meeting before the reg- 
ular session of the Society. 

Below is a synopsis of the returns on the second matter sub- 
mitted : 

1. May institutional delegates be non-members of the So- 
ciety? Yes, eight votes; no, seven; not voting, one. 

2. If so, shall their names be published in the membership 
list in the year book? No, eleven votes; not voting, five. It 
is but just to say that most of those not voting on this and 
following questions voted ‘‘no’’ on the first question; this, 
they thought, made it unnecessary to vote on the remainder. 

3. Or, should they be published in a separate list (perhaps 
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with the names of the institutions represented)? Yes, ten 
votes; no, one; not voting, four. 

4. Shall they, individually, receive the publications of the 
Society? No, eleven votes; not voting, five. 

5. Should the Society require non-member delegates to pay 
dues? No, ten votes; not voting, six. 

6. Shall members who also act as institutional delegates be 
relieved from paying dues during such delegateship? No, fif- 
teen votes; not voting, one. 

7. If the dues are not paid will the delegate lose his member- 
ship in the Society and have to petition for reinstatement? 
Generally of the opinion that no special privileges be accorded 
to institutional delegates in this respect. 

As a basis for discussion may I present the following: 

1. While no restrictions are laid upon institutions holding 
membership in this Society, each is requested to appoint a 
delegate to the annual meeting, if practicable, from those 
persons in the faculty who are members of this Society, or, 
from its administrative staff. (See page 27, 1915 Proceed- 
ings). 

2. The names of institutional delegates shall be published 
in connection with the names of the institutions. 

3. Institutions receive the publications of the Society, the 
delegates as such do not. 

4. Non-member delegates are not required to pay dues; the 
institutions, of course, do. 

5. Regular members who act as institutional delegates are 
not thereby relieved from the payment of dues. 

I would like to place before you a suggested change in the 
personnel of this committee. The rule adopted last year reads, 
‘The delegates in attendance at any meeting shall continue 
as members of the committee for one year....’’ (Page 27, 
1915 Proceedings.) The suggested change is to insert after 
‘*delegates’’ the restrictive clause ‘‘who are members of the 
Society.’’ 

Professor Constant wishes to add one more question: 
‘*Should the institutional dues be reduced to be the same as 
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that required of regular members?’’ At present the institu- 
tional dues are $10 per annum; this includes three sets of 
publications. 

A few members submitted suggestions for the program at 
the annual meeting. Thanks. Others will be gladly received. 
Likewise, there seems to be some unfinished business ‘‘ wished 
upon us’’ from the last meeting. (See page 28 of the 1915 Pro- 
ceedings.) I respectfully ask all members to re-read the mat- 
ter pertaining to this committee in that volume, pages 13 to 
32 inclusive. As soon as possible, but not later than March 
1, please send to me, concisely and clearly stated, your ideas 
of what should be published as the duties of the institutional 
delegate. This is in compliance with the action of the com- 
mittee as shown by the Proceedings. 

Kindly send in any ideas or suggestions that may occur to 
you as of interest to this committee or helpful to the program 
of the meeting next June. I will compile all matters re- 
ceived, and will either send a synopsis out to you or have it 
ready when we meet. Very truly yours, 

GrorGe R. CHATBURN, 
Chairman, Institutional Committee. 


Po.icy oF THE SocreTy REGARDING INsTITUTIONAL DELEGATES. 

The Institutional Committee respectfully recommends that 
the following be adopted as the policy of the Society: 

1. At least six weeks prior to the annual meeting the Sec- 
retary will send to each institution holding membership a re- 
quest for the appointment of a delegate, if practicable, from 
the persons of the faculty who are members of this Society, 
or, from its administrative staff. 

2. The names of institutional delegates will be published in 
the Year Book in connection with the names of the institutions. 

3. Three copies of the publications of the Society will be 
sent to the institution, and not to the delegate. 

4. Non-member delegates will not be required to pay dues. 

5. Regular members who act as institutional delegates are 
not thereby relieved from the payment of dues. 
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PERSONNEL OF THE COMMITTEE. 

The Institutional Committee further recommends that the 
rule adopted last year (page 27, 1915 Proceedings) namely: 
‘The delegates in attendance at any meeting shall continue 
as members of the committee for one year thereafter or until 
their successors have been appointed by the heads of their re- 
spective institutions,’’ be amended by inserting after ‘‘dele- 
gates’’ the restrictive clause, ‘‘who are members of the So- 
ciety.”’ 


THE PuRPOSES OF INSTITUTIONAL MEMBERSHIP. 

The Institutional Committee further recommends that the 
following be adopted as a statement of the purposes of institu- 
tional membership : 

That the results of the Society might be brought more di- 
rectly to the attention of the teachers and administrative 
officers. 

That the institutions might be brought to look upon the 
Society as their servant in matters affecting general educa- 
tional welfare. 

That the publications of the Society might be freely dis- 
tributed to college libraries and administrative officers. 

That the Society might have an agency for duly considering 
special problems of engineering education and college adminis- 
tration closely relating to the institutions themselves. 


Tue Dutigs oF THE INSTITUTIONAL DELEGATE. 
The Institutional Committee further recommends that the 
following be adopted as a statement of the duties of the insti- 
tutional delegate : 


Before the Annual Meeting. 


To familiarize himself with the needs and desires of his 
own. institution. 
To familiarize himself with new methods and practices in 
his own institution. 
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To have these prepared for presentation to this Society. 

To bring before his own faculty, and especially the local 
members of the Society, questions of policy and interest to 
the general Society. 


During the Annual Meeting. 

To observe carefully the program and take note of those 
reports, papers and discussions of interest to his own insti- 
tution. 

To attend the meetings of institutional delegates. 

To present to the Society pertinent ideas and practices of 
members of his own faculty. 

To ascertain through conversation and otherwise the prac- 
tices of other institutions regarding questions under discus- 
sion during the year in his own. 

To extend his acquaintanceship and note especially the per- 
sonality of men available for positions in his own institution. 

To represent generally his own institution as an attorney 
by looking after its interests whatever they may be and when- 
ever and wherever deemed necessary. 


After the Annual Meeting. 

To make a brief report to the administration of his institu- 
tion, touching in a general manner the most salient features 
of the convention. 

To make at the opening of the fall term a more detailed re- 
port to his engineering faculty at a meeting called for that 
purpose. 

To represent during the school year following the annual 
meeting the general Society in his own institution. 

To furnish news items, or procure someone else to furnish 
them, to the BuLLETIN. 

To bring the general Society as fully as possible before the 
faculty of his institution. 

To encourage members to attend the annual meeting by 
bringing back to them its enthusiasm and showing them the 
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advantages, both to themselves and the institution, of attend- 
ance. 
Respectfully submitted for the Institutional Committee, 
GrorGE R. CHATBURN, 
Chairman. 


PRELIMINARY REPORT OF COMMITTEE NO. 8, 
ENTRANCE REQUIREMENTS. 


COMMITTEE. 


J. J. FuarHer, Chairman, Univ. of Minnesota, Minneapolis, Minn. 
L. P. BRECKENRIDGE, Yale Univ., New Haven, Conn., 

H, E. Wess, Central M. T. H. S., Newark, N. J., 

C. M. Wiricxk, Junior College, Geane Tech. H. S., Chicago, Ill. 

F, N. McNair, Mich. Coll. of Mines, Houghton, Mich. 


Editor’s Note-—The following questionnaire was sent out by 
this committee. The replies will be used as the basis of a 
report which will be presented at the Virginia meeting. 


QUESTIONNAIRE. 

1. What changes, if any, have been made in the entrance re- 
quirements to your institution since the 1910 report 
was submitted to the Society for the Promotion of 
Engineering Education ? 

2. What suggestions, if any, have you to make regarding en- 
trance requirements ? 


PRELIMINARY REPORT OF COMMITTEE NO. 9, 
ADMINISTRATION. 


COMMITTEE. 


. H. Constant, Chairman, Princeton Univ., Princeton, N. J., 
. M. Riees, Clemson College, Clemson College, 8. C., 

. V. P. Stout, Univ. of Nebraska, Lincoln, Nebr., 

. W. Gay, Miss. A. & M. College, Agricultural College, Miss. 
. H. Fuutzr, Univ. of Washington, Seattle, Wash., 

. P. Jackson, Dept. of Labor, Harrisburg, Pa., 

FRep. Bass, Univ. of Minn., Minneapolis, Minn. 
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Editor’s Note-——The following questionnaire was sent out 
by this Committee. The replies will be used as a basis of the 
report which will be presented at the Virginia meeting. 

1. Give the number of weeks covered by your summer vaca- 


QUESTIONNAIRE. 
tions and the percentage of time which you have de- 
voted during the past five summers to employment, 
classified generally as follows: 

. Teaching. 

Study. 

Preparation for work of following session. 

. Research. 

Literary. 

Professional work in line with teaching. 

Work along other lines. 

. Rest and recreation. 

- Not classified above. 

2. Give the percentage of time which you have devoted during 
the past five years (exclusive of the summer vaca- 
tions), to work not connected with the college and 
the character of such work, classifying it generally 
as follows: 

D. Research. 

E. Literary. 

F.. Professional work in line with teaching. 
G. Work along other lines. 

I. Not classified above. 

(a) Which of the above work, classified in both 1 and 
2, was continuous throughout the year? 

(b) Were you, at any time, during the period under 
consideration, relieved of any part of your 
regular college work in order to be given time 
for outside work? Ifso, when and how much? 

3. Which of the work scheduled in 1 and 2 was done pri- 
marily to obtain income? 

Which to obtain experience? 
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(a) To improve your work in teaching? 

(b) To increase your capacity as an engineer? 

4. State how your outside work has reacted upon your regular 
college teaching work. 

(a) What part of it do you consider to be of greatest 
value in your teaching work? 

(6) What part do you consider of least value? 

5. What are the opportunities for outside professional employ- 
ment open to you in your field (give a detailed list of 
positions or jobs) ? 

(a) During the summer? 

(6) Throughout the entire year along with your regular 
college duties ? 

(c). What difficulties do you encounter in getting profes- 
sional employment ? 

(d) How does the income from such employment com- 
pare with your regular salary? 

(e) Have you time or strength for outside employment 
during the college year in addition to your full 
college work ? 

6. Do you consider it advisable for engineering teachers to 
engage in outside professional work during the sum- 
mer? Give reasons for and against. 

7. Do you consider it advisable for engineering teachers to 
engage in outside work during the year? Give 
reasons for and against. 

(a) What limitations upon the character of such work 
are desirable ? 

(6) What limitations upon the amount of such work are 
desirable ? 

8. What summer employment will be of greatest benefit to the 
following classes of teachers, viewed from (a) the 
teacher’s standpoint; (b) the student’s standpoint? 

A. Teachers of pure science, including mathematics, 

mechanics, drawing, etc. ? 

B. Teachers of applied science, such as hydraulics, 
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strength of materials, material testing, hydraulic or 
steam engine laboratories, stresses, kinematics, etc. ? 
C. Teachers of professional subjects, such as water supply 
engineering, bridge design, sanitary design, etc. ? 
9. What fields should be refused, if offered ? 

10. Is it desirable that engineering teachers be employed by 
the college upon a part-time basis in order that they 
may devote more time to outside practice? How 
would this react upon 

(a) The college? 
(6) The student? 

11. What do you think of a plan of reserving outside work for 
occasional periods of one or two years at a time upon 
leave of absence from college work? 

12. In what way can the teacher’s outside work be made valu- 
able to his students? 

13. Does an engineering teacher in good health need rest dur- 
ing the summer, or will a change of occupation and 
surroundings answer the same purpose? 

Questions 1 to 4 are statistical. The Committee wishes to 
find out the amount and character of work actually being done 
by engineering teachers and to classify it in some general way. 
It is hoped the members will search their memories and give 
as complete detailed data as possible covering their own lives 
in the recent past. In case the last five years are not repre- 
sentative of the member’s normal life, a longer period may be 
taken, but that fact should be stated. Question (1) covers 
summer employment only, but it is believed that the whole 
question is intimately tied up with that of outside work 
throughout the year. Accordingly, question (2) covers out- 
side employment during the college months. (1) and (2) 
together, therefore, include the entire year. Special care will 
be needed to answer (4) without a natural personal bias. 

There will be a tendency to answer it off-hand and in the 
affirmative, whereas much outside work may be of little or no 
value either directly or indirectly for the students. When the 
work absorbs too large a portion of the instructor’s time or is 
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merely of a pot-boiling character, where it tends to narrow 
his interests and breadth of view, or to decrease his stock of 
vitality, it may react negatively upon his teaching work. It 
is hoped that the answers to (5) will throw some light upon 
the opportunities actually open to engineering teachers for 
outside employment and bring out the difficulties which they 
encounter in getting such employment, especially for the re- 
stricted summer vacations. To be of value, actual lists of the 
kinds of positions or jobs which would in all probability be 
open to the member should be given. The remaining questions 
seek to bring out the member’s views in regard to employment 
and his personal recommendation of the fields in which in- 
structors may most advantageously engage, as well as the 
manner in which this outside work may be made of greatest 
value in their teaching. 

The replies to the questionnaire will be regarded as confi- 
dential by the Committee, and personal signatures are not 
essential. Please state college title and the special field of 
your work, thus Assistant Professor of Electrical Engineering 
in a State University; Professor in Civil Engineering in an 
Eastern College (special field, sanitary engineering), etc. 


PRELIMINARY REPORT OF COMMITTEE NO. 10, 
MATHEMATICS. 


COMMITTEE. 


L. C. Puant, Chairman, Mich. Agri. College, East Lansing, Mich., 
E. V. Huntineron, Harvard University, Cambridge, Mass., 
H. E. Coss, Lewis Institute, Chicago, II1., 

E. R. Hepricx, University of Missouri, Columbia, Mo., 

S. A. Moss, General Electric Co., Lynn, Mass. 


QUESTIONNAIRE. 
The following questions were sent to heads of departments 
of mathematics, physics, and mechanics: 
1. Does your department keep informed on the work given by 
the other above-mentioned departments ? 
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(a) By meeting with these departments for discussion ? 

(b) By becoming conversant, through acquaintance with 
texts or lecture notes, with the subject matter 
offered by these departments? 

2. By what means and to what extent do you endeavor 

(a) To prepare your students for the particular work to 
follow ? 5 

(6) To base your course on the foundations laid by the 
courses which precede? 

3. When selecting your faculty do you take into consideration 
their preparation, ability and tastes in the other sub- 
jects mentioned as well as in the subject they will 
teach ? 

4. Will you state in what ways codrdination in these subjects 
may prove helpful? 


REPORT. 

One hundred and four replies to the above questions have 
been received to date. In different institutions mathematics 
and physics, physics and mechanics, or mathematics and me- 
chanics are under one head. These replies, therefore, in many 
eases include information concerning more than one subject. 

Twenty-five per cent. of the replies to question 1-a are in the 
affirmative, while fifty-five per cent. say the department keeps 
informed on the work given by the other mentioned depart- 
ments indirectly by frequent informal discussions with heads 
and instructors of the other departments. 

Seventy-five per cent. of the replies to question 1-b state 
that the department keeps informed in a general way on the 
subject matter offered by the other departments. 

Fifty-eight per cent. of the replies to question 2-a state that 
some effort is made to prepare students for the particular work 
to follow. The following typical replies will give some idea 
as to the means used: 

‘“We endeavor to prepare our students for the particular 
work to follow by means of special lectures as well as informal 
discussions. ’’ 
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‘We endeavor to prepare our students for the particular 
work to follow, first, by borrowing illustrations for lecture and 
laboratory work from subjects ahead; second, by emphasizing 
whenever possible the application of present processes to 
future work; third, by encouraging proper collateral read- 
ing.’’ 

‘We devote a good deal of time to fundamentals, and then 
give a great many problems taken from mechanics and from 
engineering texts. This requires a small amount of extra ex- 
planation. ’’ 

‘‘The heads of the various departments submit outlines of 
work required to meet their needs, and the course in physics 
is adapted to these in so far as possible.’’ 

‘*One recitation each week is devoted to problems, which 
have particular bearing upon engineering topics. For ex- 
ample, we devote especial attention to. the relation of prac- 
tical units to absolute units, measurements of mechanics, heat, 
and electricity. We have an understanding with the mem- 
bers of the engineering faculty that certain subjects in physics 
will be emphasized, and other subjects touched upon lightly, 
depending upon the nature of the course which is to follow.’’ 

‘The teaching staff (in mechanics) includes graduates in 
civil engineering, mechanical engineering, and electrical en- 
gineering. Thus the staff is fairly well informed on the na- 
ture of the work to follow. By inquiring we get still other 
information about subsequent work and we aim to make our 
courses cover subsequent needs. I estimate that fifty per cent. 
of our instruction is based on subsequent needs (in college).’’ 

Forty per cent. of the replies to question 2-b state that 
either through acquaintance with texts used in preceding 
courses or by interchange of instructors they are fairly well 
acquainted with the particular preparation of their students. 

Sixty per cent. of the replies to question 3 say ideally, yes, 
but in practice it is difficult to find the man who can qualify 
or to find the money with which to get the man. 

Question 4, ‘‘ Will you state in what ways codrdination in 
these subjects may prove helpful?’’ received such a vigorous 
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response that it seems wise to quote at some length from these 
replies. The following quotations are taken about equally 
from departments of mathematics, mechanics, and physics: 

‘‘ Answering somewhat in the negative we would say that 
we do not see how instruction can be effective without some 
coérdination.”’ 

‘*The instructors in each department should-know just what 
the students had had in the other departments and not accept 
‘never heard of it before’ as an excuse from students. ’’ 

‘*Each should be reasonably familiar with the work of the 
allied departments. This is just as true of the engineering 
department as of the mathematics department. One trouble 
is that the ‘engineer’s math’ is not up to date, and the same is 
true, perhaps, of the mathematician’s applications.’’ 

**Codrdination would avoid the unsatisfactory results 
brought on by a disjointed course. It would secure the proper 
repetition of those facts and principles which are fundamental, 
and which must be repeated a number of times before a proper 
understanding is attained. Proper repetition is a keynote in 
education.’’ 

‘*By codrdination repetition is avoided, and thus time is 
saved for a more thorough consideration of the subject 
taught.’’ 

‘*Hach department should make its own work dovetail into 
the work of the other departments in such a way that the stu- 
dents are led to see that the relation existing between them is 
very close. The teacher in mathematics should keep con- 
stantly in mind the fact that his work is to become a useful 
tool in the hands of his students for dealing with future diffi- 
culties, ’’ 

‘*T find the greatest need for codrdination in problem work. 
Much time can be saved and better results obtained when the 
problems are so stated and so discussed in the three depart- 
ments mentioned above that the students realize the intimate 
relations between these subjects. The theoretical discussions 
in these departments will necessarily be from somewhat differ- 
ent points of view.’’ 
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‘‘Teachers in earlier subjects would know more clearly 
what particular points should be drilled on for benefit of fol- 
lowing courses. Teachers in later courses would know more 
clearly what preparation to count on. Some unnecessary 
duplication would be avoided.’’ 

“‘T believe that formal conferences between the faculties of 
mathematics, physics, and mechanics would prove very bene- 
ficial in coérdinating the work of these departments, provided, 
of course, these conferences were entered into in the right 
spirit and with a determination to fully codperate.’’ 

In a few institutions an engineering council, composed of 
the heads of departments, has charge of courses of study and 
hence the sequence of studies. This council in some cases 
looks after codrdination in a limited way. 


PRELIMINARY REPORT OF COMMITTEE NO. 11, 
PHYSICS. 


COMMITTEE. 


D. C, MILLER, Chairman, Case School of Applied Science, Cleveland, Ohio, 
W. S. Franxuin, Columbia University, New York, N. Y., 

G. A. GooDENOUGH, University of Illinois, Urbana, Il. 

F, K. RicuTMysr, Cornell Univ., Ithaca, N. Y., 

R. M. Birp, Univ. of Virginia, University, Va., 

J. H. James, Carnegie Inst. of Tech., Pittsburgh, Pa., 

H. P. Tausor, Mass. Inst. of Tech., Boston, Mass. 


Editor’s Note——The following questionnaires were sent out 
by this Committee. The replies will be used as a basis of the 
report which will be presented at the Virginia meeting. 


QUESTIONNAIRE A. 
(Sent to teachers of physics.) 
1. What are the entrance requirements for physics and for 
mathematics in your institution ? 
2. (a) What is the minimum time given to instruction in 
physies by lectures, by recitation, and by laboratory 
practice ? . 
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(6) In what year or years does this work fall ? 
(c) In the light of your experience, do you recommend a 
different arrangement of schedule? 


. Do those who have had preparatory physics take courses 


different from those who have not? Does prepara- 
tory physics materially advance the student’s prog- 
ress ? 


. How is the time given to general physics divided between 


the various sections of the subject? 


. In case your institution has an academic department is 


physics (for engineering students) taught in it or in 
the engineering department? 


. What steps are taken to secure continuity of subject matter 


between physics and the several subsequent engineer- 
ing subjects for which physics is supposedly a pre- 
requisite ? 

QUESTIONNAIRE B. 


(Sent to teachers of physics and engineering. ) 


. Should instruction in general physics include such subjects 


as dimensional equations, black body radiation, radio- 
activity, X-rays, etc. ? 


. Do your students in engineering take, in addition to the 


regular prescribed courses, advanced elective courses 
in physics? What is the attitude of the engineering 
faculty in this matter? 


. Should calculus be required as a prerequisite for the gen- 


eral physics courses, and should calculus methods be 
used in the instruction in physics? 


. Should different courses in physics be given to different 


groups of engineers, as architects, electrical engi- 
neers, etc. ? 


QUESTIONNAIRE C. 


(Sent to practicing engineers. ) 


. What are the criticisms of the teaching of physics, as ob- 


served by you? 
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2. Do you think the amount of laboratory work, as usually 
given, is sufficient ? 
3. Should the calculus methods be used in general physics 
courses ? 
4. Are the mathematical or theoretical aspects of physics of 
value to the engineer ? 
5. In the light of your experience, what changes would you 
think desirable in the education of the engineer as to: 
(a) Time spent in studying fundamental sciences in 
comparison with time spent in studying the tech- 
nology of engineering. 
(b) Method of presenting work in physics. 
(c) Subject matter taught in physics. 
(d@) Any other items relating to this general subject. 


PRELIMINARY REPORT OF COMMITTEE NO. 12, 
ENGLISH. 


COMMITTEE. 


SAMUEL C, EarLe, Chairman, Tufts College, Tufts College, Mass. 

F. N. Raymonp, University of Kansas, Lawrence, Kans. 

J. M. TELLEEN, Case School of Applied Science, Cleveland, O. 

C. F. Park, Massachusetts Institute of Technology, Boston, Mass. 

FraNK AYDELOTTE, Massachusetts Institute of Technology, Boston, 
Mass. 

C. W. Park, University of Cincinnati, Cincinnati, O. 


QUESTIONNAIRE. 


Dear Sir: Committee No. 12, English, of the Society for the 
Promotion of Engineering Education has been instructed by 
the Society to present a report on the ‘‘present status of the 
teaching of English to engineering students.’’ To assist the 
Committee in gathering the necessary data, will you kindly 
have the following questions answered for your institution (as 
far as the students of engineering are concerned) and re- 
turned as soon as possible to S. C. Earle, chairman, Tufts Col- 
lege, Mass. ? 

In order to get light on the subject from different angles, 
the Committee asks to have one set of questions answered for 
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the Department of English and a duplicate set answered by 
one who can speak for those not teachers of English. The 
Committee asks that the answers be brief (categorical where 
possible) but that special effort be made to present specifically 
whatever there may be in the practice of the institution that 
would be of interest to others, and whatever defects the one 
answering finds in present practice. 

It should be borne in mind that in the report of the Com- 
mittee the names of the institutions furnishing data will not 
appear. The purpose of the inquiry is not at all to criticize or 
even to compare institutions as such; it is to study the present 
general status for the benefit of all concerned. 

Name of Institution Reporting .......... Ea 

Topic No. 1.—In what sense is English a ‘‘fundamental’’ sub- 
ject in the education of engineers? (The S. P. E. E. 
has included English in its list of ‘‘fundamental’’ 
subjects. ) 

I. In your course for students of engineering is English 
‘*fundamental’’ in theory and in practice? (The 
following questions may suggest ways in which an- 
swers can be made specific. Is English given the 
same weight in promotion as such subjects as math- 
ematics or physics? Is the importance of good Eng- 
lish stressed by the various members of the faculty 
in their class work? What preparation is required 
of teachers of English? What is their standing as 
members of the faculty ?) 

II. On what grounds is composition justified as a ‘‘funda- 
mental’’ subject in your institution? (Suggestions: 
On the ground that it teaches ‘‘typist’’ English: 
spelling, capitalization, punctuation, syntax? ‘‘Busi- 
ness’’ English: letter writing? ‘‘Engineering’’ Eng- 
lish: technical reports? Other forms of composi- 
tion; ‘‘literary’’ composition, specifically adapted 
for engineering students or not? Style? Accuracy 
of thinking? Imagination?) 
III. On what ground is the study of literature justified? 
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(Suggestions: Development of understanding of 
literary history? Of appreciation of style? Of un- 
derstanding of subject-matter ?) 

Topic No. 2.—What opportunities are offered for the study of 
English ? 

I. Required work? (Suggestions: Is the English instruc- 
tion specially ‘‘adapted’’ to students of engineering? 
If so, on what ground, to what end?) 

II. Electives? (Suggestions: What opportunities are offered 
for instruction in English in addition to the required 
courses? How generally do your students take ad- 
vantage of such opportunities?) 

IIT. Codperation of departments? (Suggestions: Do stu- 
dents of engineering receive training in composition 
in any courses other than those given by teachers of 
English? In what ways, if any, do the teachers of 
English and of other subjects codéperate in training 
students in the use of English? Are any courses re- 
quired or offered for election that are considered as 
collateral to the study of English literature ?) 

Topic No. 3.—What methods of instruction are in practice in 
your institution? (Those not teachers of English 
may state what methods they believe should be in 
practice. ) 

(Suggestions: Lectures or discussions? Class work 
or conferences—how many personal conferences does 
each student have and to what extent does the in- 
structor discuss papers with the writers? Does the 
study of theory—rhetoric—or of literary or technical 
models precede or follow the experiments of the stu- 
dents in writing? Does the instructor seek subjects 
for composition in the interests and occupations of 
the students, or does he assign subjects in regard to 
which he wants to develop their interest? Is their 
instruction in grammar or only correction of errors? 
Is instruction given in the form of dogmatic rules or 
of general principles? Is there systematic correla- 
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tion of the work in English with that in modern lan- 
guages?) Please submit a synopsis or calendar of 
the required work in English, showing (a) the suc- 
cession of topics, (b) the number of themes required, 
(c) the texts used, (d) the reading required. 

Topic No. 4.—What are the aims and the results of your in- 
struction in English? 

I. Does your school train men chiefly for any special grade 
of engineering work? (Shop or drafting-room as- 
sistant, superintendent, consulting engineer, etc. ) 

II. What do you consider the ultimate purpose of instruction 
in English ? 
Suggestions : To meet the technical needs that arise in 
engineering work? To give something of the gen- 
eral education one must have to succeed as an engi- 
neer? To give anything in the way of general edu- 
cation that transcends the professional needs of an 
engineer? 

III. Does the English department make any effort to obtain 
an opinion of the student’s ability to write that is 
free from the bias of the English instructor? 

IV. What is the judgment of the instructors who have charge 
of the more advanced technical work of the students 
as to the results of the instructor in English ? 

Signed, 

The Committee expects to be able to make a report that will 
be of interest and of practical service; but to do so this must 
have the hearty and sympathetic codéperation of all to whom it 
makes appeal for data. Will you not give us the benefit of 
your experience in every way you can, and thus assist us in the 
interest of engineering education ? 

Yours truly, 
SAMvuEL C. Earzz, Tufts College, Mass., Chairman, 
F. N. Raymonp, Univ. of Kansas, 
J. M. Tetizen, Case School of Applied Science, 
C. F. Park, Mass. Inst. of Tech., 
FRANK AYpDELOTTE, Mass. Inst. of Tech. 
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REPORT. 


Committee No. 12, English, appointed at the Ames Meeting 
of the S. P. E. E., June, 1915, was instructed to give its at- 
tention for the year to the ‘‘present status of the teaching of 
English to engineering students,’’ and to that end was asked 
to prepare a questionnaire to be sent from the Secretary’s 
office to the various schools on the Society’s list. The ques- 
tionnaire follows: 

The Questionnaire.—There was strong objection, on the part 
of members of the Committee, to the circular method of ob- 
taining data, not only because of its well-known liability to 
seem to justify conclusions that do not represent real condi- 
tions, but because teachers of all subjects are at present being 
seriously discommoded by the stand-and-deliver attacks of the 
questionnaire. Nevertheless, inasmuch as this year’s work 
must at best be merely preliminary, the Committee felt that 
after all this was, for certain reasons, the best method of ap- 
proach. The very fact that the receiver’s first impulse is to 
slip a questionnaire into the wastebasket unread protects the 
inquirer from many who would contribute nothing more valu- 
able than such data as is obtainable from catalogues. The 
Committee hoped that those teachers who have developed 
methods in which they have strong personal faith and those 
who find themselves hampered by the conditions under which 
they have to carry on their work would welcome the chance to 
share their success or to appeal for assistance in their dis- 
couragement, even if no better opportunity was offered than 
that of answering circular questions. Furthermore, although 
personal visits to even a few schools would give more trust- 
worthy data and clearer insight, circulization makes it possible 
to get into equal connection with every school, thus avoiding 
any bias members of the Committee might have as to which 
schools are most worth studying. It has been the intention of 
this Committee carefully to avoid the assumption that all real 
progress, all best methods are to be found in the North or the 
East, in the largest institutions or in those of longest standing ; 
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to recognize, in other words, that good things may come even 
out of Nazareth. 

The result of the Committee’s efforts to draw up a list of 
questions varied enough in form to catch as many ideas as 
possible was sent out: from the Secretary’s office early in Jan- 
uary. Some fifty questions were grouped under four general 
topics : 

1. In what sense is English a ‘‘fundamental’’ study in the 
education of engineers? 

2. What opportunities are offered for the study of English? 

3. What methods of instruction are in practice in your in- 
stitution ? 

4. What are the aims and the results of your instruction in 
English ? 

Each member of the Committee chose a share of the ques- 
tions to which he is giving special attention; but, on account 
of the slowness with which the replies have come in, nothing 
ean be reported at present other than a general impression 
and that the chairman has had to write without consulting 
with the other members. The tabulated results together with 
the conclusions of the Committee as a whole will be published 
at an early date. Even the little here presented, however, 
would seem to indicate how much there is in the subject for 
discussion and reflection. 


A GENERAL IMPRESSION AS TO THE PRESENT STATUS. 

1. A large percentage of the replies thus far received are 
extremely general and vague. Many of the teachers of Eng- 
lish make definite statements as to routine, but seem not to 
have seriously attempted to define the larger problems of pur- 
pose and method of organization. The answers of those not 
teachers of English are often more definite, but they incline 
either to be narrow or to pay insufficient attention to the diffi- 
culties of accomplishing the ends they advocate. Some of the 
teachers of technical subjects are, in the opinion of their fel- 
low teachers of English, ‘‘poor judges of English’’; some ex- 
pect much of the English department but are unwilling to 
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grant it sufficient time or codperating sympathy and support; 
on the other hand, some ‘‘are among the best forces for 
English.’’ 

2. As to whether it is the English teacher’s business to teach 
English or to teach engineers, there seems to be much differ- 
ence of opinion, often vaguely implied rather than definitely 
stated. Not only those who teach English in an engineering 
school because they have not obtained ‘‘a better position,’’ but 
some of the best teachers of English who have to give instruc- 
tion to engineers along with their ‘‘regular’’ students, are 
firmly convinced that ‘‘English’’ is a subject that offers broad 
educational possibilities of value to all alike and attainable 
only by following a single line of approach. Others who have 
replied to us seem to believe that, for a student of engineering, 
nothing is worth the time acquired that is not definitely and 
narrowly a part of his equipment for his wage-earning task. 
Educators today generally recognize that the education of any 
individual is the whole process of his development, into which 
each subject, to be of real value, should be fitted with due 
regard for proper coérdination with all his individual inter- 
ests, activities, and future possibilities. Just how far and in 
what ways this means the adaptation of the engineer to Eng- 
lish or the adaptation of English to engineers are questions 
that need further study. 

3. If we may judge by the replies received, not enough at- 
tention has yet been given to the bearing of the grade of the 
technical course of which the English is a part. An engineer- 
ing school may be postgraduate, undergraduate, or (confes- 
sedly or actually) below collegiate grade. It may consider all 
‘‘general education’’ a matter of entrance requirement; it 
may give some academic training along with but distinctly 
separate from the professional ; or it may attempt to give gen- 
eral education through and as an essential part of the profes- 
sional studies. English, more than any other subject prob- 
ably, is concerned in these distinctions. If an institution is 
satisfied with students who write English no better than any 
shop-trained mechanic, it implies (but probably would not 
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admit) that it is giving in so far a trade-school course. When 
another school says, ‘‘We require adequate English for en- 
trance, giving it only incidental attention in course,’’ it im- 
plies (possibly without fully appreciating the implication) 
that it considers English a subject that can be satisfactorily 
mastered before the student has attained more than high-school 
immaturity or has even begun his special studies. If the only 
attempt made to train the students to write on technical sub- 
jects is to require them to study Huxley, the implication 
would seem to be that all but purely literary paths are no 
thoroughfare. If a teacher says, ‘‘I will give your students 
any training in English you engineers want, after I have given 
them the essential, fundamental instruction that I, as teacher 
of English, know every educated man should receive,’’ he im- 
plies that a professional student, even in an otherwise under- 
graduate school, can get no English training of real value in 
connection with his special work unless he has first taken a 
collegiate course. In defense of each of these grade interpre- 
tations much may be said, but the replies we have received 
would seem to indicate that many have not yet clearly recog- 
nized that such differences exist. 

4. In the last place, much of the vagueness in the replies to 
our questionnaire seems to be due to the fact that even the 
answerers have not seriously enough asked themselves, ‘‘ What 
is English?’’ To one teacher, this term may mean as dis- 
tinetly a fine art as ‘‘oil-painting’’; to another, it may signify 
nothing more than a consistent adoption of the standard way 
of spelling and using marks of punctuation. When two per- 
sons get into hot dispute over the subject of English, it will 
generally be found that the term means to each a distinctly 
different thing, and very likely neither appreciates that there 
is any rational understanding of the term but his own. Not 
only are there differences of this sort between different insti- 
tutions, but there are notable cases where they exist between 
different teachers in the same school. Though they are co- 
sharers in the responsibility for the English training of en- 
gineers, they cannot speak the same language. Little prog- 
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ress can be made in determining whether English is a funda- 
mental subject in the education of engineers till the term 
‘*English’’ is defined with some care. Even the incomplete 
data on this point that the Committee will soon be able to 
publish is interesting and enlightening. 


SUGGESTION OF A METHOD FoR FURTHER INVESTIGATION. 


The attention that has already been paid by many to the 
questions asked by this Committee would seem in itself to 
have brought about something in the way of clearer under- 
standing, and the tabulated replies, when published, will give 
more definite suggestion. There will still be much, however, 
that needs to be done to overcome the lack of intelligent con- 
sensus of opinion. The general topics about which there 
seems to be indefinite disagreement might be announced, one 
at a time, through the columns of the BULLETIN, with the re- 
quest that those interested in the subject send to the Commit- 
tee their contributions to the discussion. The object would 
not be even ultimately to set up a method that anyone would 
be expected to subject himself to; rather it would be to define 
the various problems clearly and in some detail, and to evolve, 
from the experience of the most successful teachers, a standard 
by which any teacher of English could intelligently test his 
own opportunities, methods, and results. 

Respectfully submitted, 
SaMvueEu C. EARLE, 
Chairman. 


PRELIMINARY REPORT OF COMMITTEE NO. 13, 
MECHANICS AND HYDRAULICS. 


CoMMITTEE. 


. R. Maurer, Chairman, Univ. of Wisconsin, Madison, Wis., 
M. Hoskins, 365 Lincoln Ave., Palo Alto, Cal., 

. M. Woopwarp, Care of Morgan Engineering Co., Dayton, O 

. E. Four, Mass. Inst. of Tech., Boston, Mass., 

M. Kent, 64 Orange Road, Montclair, N. J., 
. F, Moore, Univ. of Tilinois, Urbana, Il, 

. E. WapswortH, 22 Morseniese Place, Yonkers, N. Y. 
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Editor’s Note.—The following questionnaire was sent out 
by this Committee. The replies will be used as a basis of the 
report which will be presented at the Virginia meeting. 


QUESTIONNAIRE. 


1. Please define the content and scope of the courses given at 
your institution in mechanics by stating for each of 
the following subjects : 

(a) The text book that most nearly fits the work; and 
(6) The total number of hours devoted to each subject 
and its position in the course. 

. Elementary mechanics. 

. Analytical mechanics. 

Mechanics of materials. 

. Strength of materials. 

. Materials of construction. 

. Hydraulics. 

. Graphical statics. 

2. What department or departments teach mechanics? 

Inasmuch as ‘‘department’’ is not used in the same sense at 
all schools, it is suggested that ‘‘staff’’ be used instead; thus, 
mathematics staff, physics staff, mechanical engineering staff. 

If all the teaching in mechanics is done by one person, then he 

should be named by title. 

3. What experiments have been made in the methods of teach- 
ing mechanics? 

Please make your statement brief and ready for publication. 

4. What means were used to test these experiments in teaching 
mechanics? 

See remark under 3. 

5. Please send us typical lists of examination papers in the 
various groups A, B, C, etc. Label them A, B, C, 
ete., if the letter is appropriate. Add any remarks 
necessary to make clear the scope (of subject matter) 
covered by the examination. 


RsSsSsOanwbp 
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PRELIMINARY REPORT OF COMMITTEE NO. 14, 
ECONOMICS. 


CoMMITTEE. 


J. A. L. WADDELL, Chairman, 800 Graphic Arts Bldg., Kansas City, Mo., 
Morris KNOWLES, Oliver Bldg., Pittsburgh, Pa., 

F, A. Ferrer, Princeton Univ., Princeton, N. J., 

M. E. Cooury, Univ. of Michigan, Ann Arbor, Mich. 


Editor’s Note-——The following questionnaire was sent out 
by this Committee. The replies will be used as a basis of the 
report which will be presented at the Virginia meeting. 


QUESTIONNAIRE. 

A new committee on the teaching of economics has been con- 
stituted in the Society for the Promotion of Engineering Edu- 
cation. We feel sure that you will be interested in the pur- 
poses of this committee, and we count upon your assistance in 
its work. We should be very glad if you would give us your 
ideas on the following questions, specifically if possible, other- 
wise generally—in any case please give us your ideas: 

1. What courses in economics are taught to your engineer- 
ing students? 

2. Please outline the main topics covered in each course. 

3. Which of these are required and which are elective? 

4, Are these all taught regularly every year; if not, what 
are the exceptions? 

5. Are the same required (or obligatory) courses given to 
the students in the various divisions of engineering (civil, 
mechanical, electrical, ete.)? If not, what differences are 
made? 

By the aid of your answers we hope to formulate a plan for 
a more complete investigation of this important subject. Ob- 
viously the result of this committee’s work can be of value 
only insofar as it succeeds in expressing the views of those 
with whom it would lie to put conclusions into effect. 

Have you not some suggestions as to the best way the com- 
mittee should proceed in its work? 
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PRELIMINARY REPORT OF COMMITTEE NO. 16, 
MECHANICAL ENGINEERING. 


CoMMITTEE. 


A. M. GREENE, Jr., Chairman, Rensselaer Poly. Inst., Troy, N. Y., 
C. Russ RicHarps, University of Illinois, Urbana, I11., 

W. H. Meexerr, Iowa State College, Ames, Ia., 

C. C. THomas, University of Wisconsin, Madison, Wis., 

E. J. Fermigr, A. & M. College of Texas, College Station, Tex. 


Editor’s Note.—The following questionnaire was sent out 
by this Committee. The replies will be used as a basis of the 
report which will be presented at the Virginia meeting. 


QUESTIONNAIRE. 
. How much shop work is given each year in actual hours? 
. What is the sequence of the divisions of shop work? 
. How much work is given to each division of shop work? 
. What is the amount of shop time for one day for one 
student ? 
. What is the method of instruction? (a) Lecture, (b) 
Demonstration, (c) Individual work? 
. What amount of collateral reading is required ? 
. What books are used? 
. How do students record collateral readings and observa- 
tions therefrom ? 
. How many men are in one section? 
. How many men are handled by one instructor? 
. What is the number of instructors in your institution giv- 
ing shop work? 
What is the number of students using the shop in one 
year? How many courses require shop work? 
. What is the nature of the work done? 
Exercises illustrating principles 
Parts of commercial products 
Parts of a machine built in shop 
. What is the size of the work? (a) large, (b) medium, 
(c) small. 
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. What is the number and value of machine tools used in 
shop? 

(a) Wood 

(b) Machine 

(c) Foundry 

(d) Forge 

(e) Miscellaneous 

. Are all tools used by the students? 

. What tools are used by instructors only ? 

. Do you check tools from a tool room ? 

. Do your students sharpen their own tools? 

. How is the student’s passing determined in the courses in 

shop work? (Definite set of exercises—definite num- 

ber of hours—judgment of instructor on indefinite 

amount of work.) 

. What degree of accuracy is required as far as dimensions 

are concerned ? 

. What emphasis is placed on the kind of finish given to the 

exercises ? 

. Is the report on the work done by the students in shop 

work given as passed or failed or is it reported with 

different grades? How are these grades reported? 

Give form. 

. What disposition is made of the student’s shop work ? 

. To what extent can satisfactory work in commercial shops 

be arranged for in summer vacations? 

. To what extent can this be made to take the place of col- 

lege or university shop work? 

. What are the underlying reasons for including shop work 

in engineering courses ? 

. What particular training, mental or manual, is the shop 

work designed to give the student? 

. Have results demonstrated that the shop has fulfilled its 

mission as given under No. 26 and No. 27? If so, 

state proofs. If not, state why and in what respect. 

. Do you consider that traditional shop courses prepare the 

student for facing modern industrial conditions? 
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30. Is it important that a prospective engineer learn to per- 
form a shop operation or to operate a machine? 
Why? 

31. Should shop operations be performed without definite re- 
lation to elements of time and cost? 

32. Is the shop exercise performed for the training involved 
in manual skill or to illustrate certain principles? 

33. Can shop work be successfully taught in laboratories 
equipped with old or obsolete machinery and by 
methods that do not prevail in well-organized com- 
mercial shops? 

34. If methods are not equal to commercial practice and tools 
not in shape to turn out maximum quality of work, 
is there any danger that the course may be detri- 
mental to the student? 

35. Are the shop courses planned so that work in the various 
shop departments is part of a general scheme? 

36. Are courses in departments administered independently 
of each other? 

37. Are shop courses designed to train executives? 

38. Are students given training in the following: 

(a) Routing work through shops and departments. 
(6) Dispatching same. 
(c) Inspecting material. 
(d) Inspecting workmanship. 
(e) Testing the materials used. 
(f) Methods of storing materials and keeping records of 
same. 
(g) Modern tool production method. 
(h) Efficient methods of operating machinery. 
(+) Caleulating shop costs. 
(j) General manufacturing methods. 
(k) Methods of machine, tool and plant upkeep. 
(2) Modern methods of rewarding labor. 
State of what the training in each of these subjects consists. 
39. Do you use time clocks or time cards? 
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40. Do you operate shop instruction cards made from time 
studies ? 

. Do you have students act as foremen or speed bosses ? 

. Do you study student’s work for fixing time ? 

. Do you use the shop to study shop management? In 
what year is this done? What has been the result 
of such work? 

44. Have you made any machine studies in the art of cutting 
metal? What were these? What class was used to 
make these? Was the investigation satisfactory ? 

45. Do you do any other laboratory work in the shop? 

46. Is there any codrdination between the shop work and that 
of any department? 
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ELECTRICAL ENGINEERING. 


COMMITTEE. 


. F, Scorr, Chairman, Sheffield Scientific School, New Haven, Conn. 
L. Cory, Univ. of California, Berkeley, Calif. 

F. Harpine, Purdue Univ., LaFayette, Ind. 

R. Dootzy, W. E. & M. Co., East Pittsburgh, Pa. 

B, THomas, Colorado College, Colorado Springs, Colo. 

B. JEwETtT, 463 West St., New York, N. Y. 

L. Rowrer, General Electric Co., Schenectady, N. Y. 


PHRAAAN 


QUESTIONNAIRE. 
December, 1915. 

Dear Sir: ‘‘Students ought to realize that the things which 
to them may seem useless may be of the greatest importance 
to their future progress.’’ So said a man of experience a 
few weeks ago. 

What are the things on which engineering graduates place 
a new value in the light of their experience in real life? How 
ean the student of today and his professors gain the point of 
view of the graduate and lay emphasis on the best things? 
What message has the graduate for the present student and 
for the professor ? 

A number of graduates have replied that the things of most 
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value to them were ‘‘learning how to study,’’ ‘‘the literary 

society,’’ ‘‘economics,’’ ‘‘mathematics,’’ ‘‘written reports,’’ 

‘*notes taken of lectures by professors and others,’’ ‘‘ English 

eomposition,’’ ‘‘the ability to attack a complex problem,’’ 

**lectures by men in practice,’’ ‘‘contact with others in organi- 

zation, é. g., a rifle club,’’ ‘‘handling men in the cadet corps,’’ 

‘*student branch S. P. E. E.,’’ ‘‘association with the engineer- 

ing faculty,’’ ‘‘outside work to earn school expenses.’’ 

Many of these things are totally outside the prescribed cur- 
riculum. Students are apt to neglect these outside things 
and to confine their attention to the prescribed course. Pro- 
fessors realize this and will welcome suggestions for their own 
guidance and statements from graduates which may give the 
student a new viewpoint. 

The Electrical Engineering Committee of the Society de- 
sires the views of successful men whose reasonably mature 
point of view carries weight, in order that these views may be 
presented to student and to teacher. 

The Committee requests your aid by asking that you secure 
from a selected number of men in your employ comments on 
the following topics. 

From your present point of view as you look back upon your 
life and development while in college, what do you 
consider benefited you most? Why? 

First. In the regular curriculum. 
Second. In other phases of your college life. 

Please state the nature of your present work, the name of col- 
lege and year of graduation. 

If it happens that you should make any summary or classi- 
fication of replies received, the Committee will be very glad to 
have the results, as it will lessen the burden which a mass of 
unclassified replies will place upon it. 

Replies should be sent to the Committee by February 15, 
1916. 

REPorT. 

The Electrical Engineering Committee held several sessions 

at which the majority of the members were present, and after 
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consideration of various plans determined on the following 
schedule, which was approved by the other members of the 
committee. The three items decided upon are as follows: 

1. Short contributions to the BULLETIN were invited relat- 
ing to methods or appliances in electrical engineering instruc- 
tion. Several have been received and have either been pub- 
lished or await publication. 

2. Sequence of instruction in alternating current and in 
direct current; which should come first? Continuation of 
discussion from last Convention, to which contributions were 
invited. One has been received from Professor William Kent. 
It is as follows: 

Prof. C. F. Seott, Chairman, 

Dear Sir: I notice in the Bunietin of the S. P. E. E. that 
you are inviting contributions to the subject of the methods of 
teaching electrical engineering. Here are a few of my ideas 
on the subject. 

A. Direct current is not a special case of alternating cur- 
rent any more than the silence of a tuning fork at rest is a 
special case of the sound it produces while vibrating; or than 
rest is a special case of motion, or than the uni-directional mo- 
tion of a fly-wheel is a special case of the to-and-fro motion of 
the ball of a pendulum. 

B. Begin the study of electrical physics by taking a tumbler 
containing acidulated water, a strip of copper and one of zinc, 
and a piece of copper wire. Show by a galvanometer needle 
that something is happening in or around the copper wire. 
Put several batteries in series and in parallel and show the 
effect on two measuring instruments, voltmeter and ammeter 
(don’t explain these instruments yet). Wrap the copper wire 
around a thermometer and show heating effect. Short circuit 
with a thin wire and show light and fusion. Show how the 
magnitude of these effects depends on the series and parallel 
arrangement of the batteries. Make and break the circuit 
and show sparks. Show a horseshoe magnet and its picking 
up nails. Wrap the copper wire around an iron bolt and 
show that the bolt becomes a magnet. Make a magnet with a 
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wide flat pole piece, so that it has a magnetic field of uniform 
intensity over a considerable area. Drag a wire across this 
field in one direction and show that a direct current is made 
in the wire. Show that the voltage decreases as the wire 
passes into a weak portion of the field. Drag the wire across 
the field again, but in the reverse direction, and show that a 
similar direct current is produced, but that the galvanometer 
needle shows that its direction is reversed. Now take two pole 
pieces N and S, placed some distance apart, and move the wire 
in a path across the front of one pole and back across the front 
of the other pole. Show how the direct current of uniform in- 
tensity, made while the wire is passing across the middle part 
of N, is changed to 0 voltage as it passes around the curve at 
A and increases to V maximum when it gets into the horizontal 
path above S, and that its direction is reversed. It is now an 
alternating current of three periods: (1) Direct and positive; 
(2) Changing from + V to 0 and then to —V; (3) Direct 
and negative. The alternating current is thus a special case 
of direct current. When the path of the wire is circular the 
ordinary alternating current is made. 

In this way go through the whole ‘eries of the important 
electrical phenomena in an experimental way, so as to give the 
student clear and fixed conceptions of elementary electrical 
facts before he is troubled with theory, measurements, mathe- 
matics, ete. Then teach electrical engineering, direct current 
before alternating current, because it is easier and simpler, 
and does not require higher mathematics. The experimental 
study of alternating current machines may, however, be car- 
ried on at the same time as the experiments on direct current 
machines, the theory and design of alternating current ma- 
chines and transmission being postponed till later in the 
course. (Signed) Ww. Ken. 

3. A questionnaire based upon the following: ‘‘ From your 
present point of view as you look back upon your life and de- 
velopment while in college, what do you consider benefited 
you most? Why? 
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**First. In the regular curriculum. 
“‘Second. In other phases of your college life. 

‘*Please state the nature of your present work, the name of 
college and year of graduation.’’ 

It was the intention to submit these questions to a few se- 
lected graduates capable of forming a worth while judgment 
and who have been away from college a reasonable length of 
time. It was anticipated that in the replies received there 
would be valuable suggestions, both to teachers and to stu- 
dents. The values set upon various elements of college life by 
the graduate should be a directing influence with the better 
class of students. The request was sent to a dozen manufac- 
turing, operating or engineering companies. Returns have 
been received from the Commonwealth Edison Co., the Phila- 
delphia Electric Co., and the Westinghouse Electric & Manu- 
facturing Co. 

The individual replies indicate various points of view and 
will be serviceable when finally classified and summarized. 

The report for the Commonwealth Edison Co. concludes 
with this summary, which is the ‘‘General opinion of group of 
engineers, graduates of Massachusetts Institute of Technology, 
Armour Institute, University of Illinois, Ohio State Univer- 
sity, ete.’’ 

What was of most benefit in the college curriculum ? 

‘‘Mental training acquired through hard study of rather 
diversified subjects resulting in giving one the ability to com- 
prehend and grasp problems and situations and to study out 
complex problems.”’ 

What was of most benefit of other phases of college life ? 

‘‘The association with a large number of fellow students in 
a manner of intimacy hardly possible: under circumstances 
other than college life, resulting in the ability to judge per- 
sonal characteristics and character in a way that in itself con- 
stitutes a liberal education.’’ 

Cuas. F. Scort, 
Chairman. 
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PRELIMINARY REPORT OF COMMITTEE NO. 18, 
MINING. 
COMMITTEE. 
F. W. Sper, Chairman, Mich. School of Mines, Houghton, Mich. 
E. A. Hotsroox, Univ. of Illinois, Urbana, Il. 
J. B, Porter, McGill Univ., Montreal, Canada. 
H. H. Srozx, University of Ill., Urbana, II. 


Editor’s Note-—The Committee feels that it is very impor- 
tant that its questionnaire be carefully considered before being 
distributed. It submits, therefore, the following question- 
naire as its preliminary report to the Virginia meeting and 
asks that it be considered and discussed as such. 


QUESTIONNAIRE. 


LABORATORIES FOR UNDERGRADUATE STUDENTS IN MINING 
ENGINEERING. 

Aside from the regular physics, chemical and geological 
laboratories, check the various laboratories in which the under- 
graduate mining engineer takes practice, and indicate whether 
the laboratory work is required (Req) or elective (El). 

(1) Assaying and Analysis: 

(2) Ore Dressing : 

(3) Metallurgical : 

(4) Mining (including field work, surveying and otherwise, 
aside from inspection trips) : 

(5) Other laboratories (including all general engineering 
laboratories and field surveying). Give number of 
hours in each and indicate whether required or 
elective : 

(A) Mechanical—‘‘shops.’’ 

(B) Electrical : 

(C) Hydraulic: 

(D) Power: 

(Ff) Surveying: 

(G) 

What are the usual groups of electives? 
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1, Assaying and Analytic Laboratory (Not the Regular Qualitative and 
Quantitative Chemistry). 








and Grinding Machinery, Furnaces, etc. 
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3. Metallurgical Laboratory. 
If several courses are given, make a separate report for each course. 








Check in Proper Column by Whom 





Apparatus, Furnaces, Oo a Clean-up 
Ete., List Below and Made. 
Give Sizes. ae ee acme aa —— 
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4. Mining Laboratory. 


Check the various divisions in which you give laboratory instruction and 
give respective importance (by per cent.) of each. 
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(b) Explosives | 
(c) Timbering (supporting) | 
(d) Mine gases, safety lamps, and... . } 
Explosibility of dust 

(e) First aid and rescue 
(f) Work in mines | 
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What machines, apparatus, etc., are used in each of the above? 
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Laboratory Uses and Practices. 








Give Answer in Each Column to | (1) p (3) | (4) Mining. 


Which Question Applies for Each | Assay- | pregs. | Metal- 
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Does the student follow 
printed directions 
or 
Is he dependent on his own 
initiative in carrying on 
the work 





Does the student prepare his 
own material for the tests 





Does the student prepare his 
reagents 





Does the student analyze his 
products (2) and (3) 


Is most of the work illustra- 
tive (2) and (3) 


or 
Is it determinative and quan- 
er ee 


Is especial attention given to 
any class of ores, or the 
ores of any particular 
metal (1), (2) and (3).. 

or 

Is the work of the laboratory 
generalized 


Do the students make their 
tests with individual ma- 
chines or furnaces (2) and 

or 

Do they run several machines 
or furnaces in sequence at 
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Give Answer in Each Column to (4) Mining. 
Which Question Applies for Each 
Laboratory or Sub-division. 





@|@|@|n|@ 
Is the laboratory equipped | 
for commercial testing 
work (2) and (3) and (4). 



































Academic Uses and Practices. 








Give Answer in Each Column q@ (3) 
to Which Question Applies for | Assay- Metal- 
Each Lab. or Sub-division. ing. lurgy. 








Approximate apportionment 
of student’s time in 
hours at instructions: 

Reading assignments.... . 
Printed or written matter 
Oral and illustrative— 





At mere manual work, 
such as shoveling, etc.. . 
At writing report........ 








Are the laboratory hours 
regularly scheduled 





or 
Are they adjusted to suit the 
convenience of other work, 
from time to time....... 
Does the student originate 
the style of his report... . 


or 
Are blank forms used 
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Proportionate Emphasis Placed. 
(Estimated in Percentage. ) 








Give Per Cent. in Each Column a | (4) Mining. 
to Which Question Applies for Assay- 
Each Lab. or Sub-division. ing. 





(b) © | @ | (e) 





Proficiency in the use of ap- | 


| 
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Understanding of proper 


Initiative in new problems. . 
Subject matter and arrange- bh 
ment of report | | 
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100 | 100 |100/100 100'100|100|100|100 





The answers will not be published as such: they will be used to de- 
termine the average academic practice in laboratory instruction for 
undergraduate mining engineers. It is the intention to publish the 
averages. 

F. W. SPERR, 
E. A. HOoLBRooK, 
J. B. Porter, 
H. H, STorx. 
Mining Committee. 


PRELIMINARY REPORT OF COMMITTEE NO. 19, 
STATISTICS. 


Editor’s Note-—A report based upon answers to the follow- 
ing questionnaire was printed in the April BULLETIN, reprints 
of which will be available at the Virginia meeting. 


QUESTIONNAIRE. 
Dear Sir: The Committee on Statistics has been asked to 
report to the Society for the Promotion of Engineering Edu- 
cation on matters covered by the following questions. 
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I. What record does your college keep of the withdrawal 
of students during the year? 

II. What record does your college keep of the ratio of those 
who enter the college in any given class to those who 
graduate from the college? 

IIT. Does your college employ an alumni secretary? 

IV. What are the chief duties of this secretary ? 

V. What studies have been made, or are being made, of stu- 
dents’ scholarship records, either by your institution 
or by the members of your faculty? This question 
refers to any special study, as division of hours, rank 
and promotion, student organizations, etc. 

VI. What studies noted in your answer to Question V are at 
the disposal of members of the Society and from 
whom may they be obtained ? 

VII. What other work along the line of statistical studies is 
being made at your institution? 

We will appreciate your codperation in furthering this 
work and request that a reply to the above be made by Jan- 
uary 15, 1916. 

COMMITTEE ON STATISTICS, 
A. J. Woop, 
Chairman. 


PRELIMINARY REPORT OF COMMITTEE NO. 20, 
TECHNICAL NOMENCLATURE. 


CoMMITTEE. 


Fale, Chairman, University of Cincinnati, Cincinnati, O. 
ERLE, Tufts College, Tufts College, Mass. 

D, Ennts, Poly. Inst. of Brooklyn, Brooklyn, N. Y. 

F, N. RayMonp, Univ. of Kansas, Lawrence, Kans. 

D. M. Wrieut, 52 Irving St., Hartford, Conn. 


J. T. 
8. C. 
Ww. 


The purpose of this Committee is not to impose arbitrary 
standards upon others, but to secure agreement throughout 
as wide a circle of technical men as possible, on the spelling, 
hyphenating and abbreviating of disputed technical terms. 
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A preliminary report, which may be found in the Proceed- 
ings for 1915, Society for the Promotion of Engineering Edu- 
cation, was presented by the Committee at the annual meeting 
in June, 1915. Following is a list of writers, teachers and 
engineers who have sent criticisms of the preliminary report, 
have supplied additional technical words for future lists or 
have aided the Committee by suggestions. 

W. H. Adams, Professor of Mechanical Engineering, Throop 
College of Technology, Pasadena, Cal. 

K. F. Adamson, Assistant Professor of Mechanical Engineer- 
ing, Case School of Applied Science, Cleveland, Ohio. 

J. R. Allen, Professor of Mechanical Engineering, University 
of Michigan, Ann Arbor, Mich. 

H. C. Anderson, Consulting Engineer, 86 Park Place, Newark, 
New Jersey. 

James Aston, Metallurgist, Bureau of Mines, Pittsburgh, Pa. 

Fred E. Ayer, Dean, College of Engineering, University of 
Akron, Ohio. 

C. H. Benjamin, Dean of the Schools of Engineering, Purdue 
University, LaFayette, Ind. 

J. E. Boyd, Professor of Mechanics, Ohio State University, 
Columbus, Ohio. 

J. P. Brooks, President, Clarkson College of Technology, 
Potsdam, N. Y. 

D. E. Carpenter, Manager of Education, International Corre- 
spondence Schools, Scranton, Pa. 

C. H. Chase, Professor of Steam Engineering, Tufts College, 
Mass. 

W. H. P. Creighton, Dean of College of Technology, Tulane 
University, New Orleans, La. 

Chas. Day, Manager, Day & Zimmerman, Engineers, 608 
Chestnut Street, Philadelphia, Pa. 

Hugo Diemer, Professor of Industrial Engineering, Pennsyl- 
vania State College, State College, Pa. 

H. E. Ehlers, Professor of Experimental Engineering, Uni- 
versity of Pennsylvania, Philadelphia, Pa. 
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F. L. Emory, Professor of Mechanics and Applied Mathe- 
matics, West Virginia University, Morgantown, W. Va. 

E. A. Fessenden, Associate Professor of Mechanical Engineer- 
ing, University of Missouri, Columbia, Mo. 

Thos. E. French, Professor of Engineering Drawing, Ohio 
State University, Columbus, Ohio. 

F. DeR. Furman, Professor of Mechanism and Machine De- 
sign, Stevens Institute of Technology, Hoboken, N. J. 

G. A. Goodenough, Professor of Thermodynamics, University 
of Illinois, Urbana, Ill. 

A. M. Greene, Jr., Professor of Mechanical Engineering, Ren- 
sselaer Polytechnic Institute, Troy, N. Y. 

J. L. Harrington, Consulting Engineer, Kansas City, Mo. 

H. W. Hibbard, Professor of Mechanical Engineering, Uni- 
versity of Missouri, Columbia, Mo. 

H. H. Higbie, Professor of Electrical Engineering, Univer- 
sity of Michigan, Ann Arbor, Mich. 

Chas. W. Hunt, Secretary, American Society of Civil En- 
gineers, 220 West 57th Street, New York. 

V. Karapetoff, Professor of Electrical Engineering, Cornell 
University, Ithaca, N. Y. 

Wm. Kent, Consulting Engineer, 64 Orange Road, Montclair, 
New Jersey. 

J. N. LeConte, Professor of Engineering Mechanics, Univer- 
sity of California, Berkeley, Cal. 

O. A. Leutweiler, Assistant Professor of Machine Design, Uni- 
versity of Illinois, Urbana, Ill. 

L. V. Ludy, Professor of Experimental Engineering, Purdue 
University, LaFayette, Ind. 

W. T. Magruder, Professor of Mechanical Engineering, Ohio 
State University, Columbus, Ohio. 

L. S. Marks, Professor of Mechanical Engineering, Harvard 
University, Cambridge, Mass. 

J. S. Mathewson, Instructor in Engineering, University of 
Akron, Ohio. 

W. L. Miggett, Professor of Shop Practice, University of 
Michigan, Ann Arbor, Mich. 
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C. W. Park, Assistant Professor of English, College of Engi- 
neering, University of Cincinnati, Cincinnati, Ohio. 

G. W. Pickels, Jr., Instructor in Civil Engineering, Univer- 
sity of Illinois, Urbana, Il. 

C. P. Poole, Consulting Engineer, Atlanta, Ga. 

C. R. Richards, Professor of Mechanical Engineering, Uni- 
versity of Illinois, Urbana, Ill. 

A. R. Sawyer, Professor of Physics and Electrical Engineer- 
ing, Michigan Agricultural College, East Lansing, Mich. 
of Nevada, Reno, Nev. 

J. G. Serugham, Dean of College of Engineering, University 

F. H. Vose, Professor of Mechanical Engineering, Case School 
of Applied Science, Cleveland, Ohio. 

J. A. L. Waddell, Consulting Bridge Engineer, Kansas City, 
Mo. 

F. C. Wagner, Professor of Electrical and Mechanical Engi- 
neering, Rose Polytechnic Institute, Terre Haute, Ind. 

W. O. Wiley, Publisher of Scientific Books, Secretary John 
Wiley & Sons, New York City. 

A. M. Wilson, Professor of Electrical Engineering, Univer- 
sity of Cincinnati, Ohio. 

The following organizations and publishers have been con- 
sulted or have supplied the Committee with the results of 
their own labors on similar work. 

American Society of Civil Engineers. 

American Institute of Electrical Engineers: 

Standard Abbreviations and Notations; edition Febru- 
ary, 1913. 
Standardization Rules, December Ist, 1914. 

American Society of Mechanical Engineers. 

Public Printer of the United States. (Style Book.) 

National Electric Light Association. 

John Wiley & Sons. 

The Engineering Magazine. 

Machinery. 

The criticisms of the words in the Preliminary Report that 
were sent in by various teachers and engineers showed wide 
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differences of opinion. Each word was written on a card and 
all of the criticisms and suggestions relating to a particular 
word were written on the card assigned to it. Differences of 
opinion were thus easily seen. 

A great lack of agreement in the use of the hyphen and in 
the compounding of words generally was found. As far as 
a trend is discernible in the data gathered, the trend is toward 
simplification of language and omission of the hyphen. 

A paper by Professor C. W. Park in the November, 1915, 
number of the BULLETIN on ‘‘ The Writing of Compound Tech- 
nical Terms,’’ and a paper by Mr. D. E. Carpenter in the 
February, 1916, number of the BunizTin, on ‘‘ Compound 
Technical Terms,’’ have stimulated discussion of technical 
nomenclature in general and an understanding of the diffi- 
culties introduced by the use of compound words in particular. 

Some of the technical journals of the United States show a 
tendency to hasten the process of combining two words into a 
solid word. This process usually requires generations and is 
characterized by an intermediate hyphenated stage. Some- 
times the extent to which terms have progressed from the 
separated form to the inseparable form is a matter upon which 
there is no substantial agreement. The word horsepower has 
been used for over a hundred years. It has now the force of a 
scientific unit among engineers, and yet it is variously printed 
as horse power, horse-power, horsepower. The reason why the 
inseparable form is not universally given is doubtless that the 
general public do not recognize it as a distinct entity, as they 
do, for instance, railroad. The reason for urging a change 
to the inseparable form in the case of horsepower seems good, 
because it is a scientific unit of measurement. A similar case 
is that of the word candlepower, which is sometimes written 
as two words. But words like wheelbase and underframe do 
not seem to have the same justification for the inseparable 
form, and it is doubtful whether it is wise to write them in 
this way at the present time. 

In the interests of simplicity it would seem intelligent 
never to write two words in the inseparable form unless they 
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make a definite scientific unit, or unless they have become so 
definitely established in current usage that they are given the 
inseparable form by lexicographers. There is one exception 
to this, which already has been noted but which will be re- 
peated here. When a compound term becomes a simple defi- 
nite scientific unit, it should be written in the inseparable 
form. When the term becomes a complex unit, as for in- 
stance, horsepower-hour, a hyphen should be used. 

The conclusions contained in this report were sifted out of 
the study of many question, with a view to finding such as 
would be safe. Many other puzzling forms are being studied, 
as is shown in the list of ‘‘Words not Approved.’’ The ques- 
tions seem to bring out some features of language morphology 
not treated in the reference books available. The basis for 
judgment on these will have to be attained by study and ex- 
perience in the Committee and by consultation with scholars 
who have made researches into the nature of language touch- 
ing these problems. General rules, also, can hardly be for- 
mulated until such further study is made. Members of the 
Society are urged to refer to the Committee questions of lan- 
guage use which may provide such experience. 

The following rules represent an effort to express the gen- 
eral tendency shown in the criticisms of the preliminary re- 
port of 1915. It must be borne in mind that the differences 
of opinion shown by the cards preclude the possibility of 
formulating any set of rules that will secure universal ap- 
proval. The rules allow sufficient latitude to harmonize ex- 
isting differences until entire conformance with them, or some 
other set of rules, is secured. 


RvuuEs ror CoMPouND TECHNICAL TERMS. 


1. Omit hyphens with compound nouns. Example, railroad. 
Exceptions: 

(a) When a compound noun is composed of two or 

more words, each of which is a distinct engi- 

neering unit. (As kilowatt-hour, ton-mile.) 
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(6) When a term that should be written as one 
word cannot be so written because of the 
awkward appearance it would present. (As 
straightedge. ) 

2. Do not write a compound noun as one word unless it is so 
given generally in dictionaries. Example, 
boiler room. 

Exceptions: 

(a) When the term is a scientific unit. (As candle- 
power, horsepower. ) 

3. Omit hyphens with adjective compounds, except when the 
meaning is not clear without the hyphen. 
Exceptions usually fall under two heads. 

(a) Where ellipsis occurs. (As first-class.) 

(6) Where the adjectives separately fail to convey 
the correct meaning. (As water-tube boiler.) 

The following words are approved by the Committee as to 
spelling, hyphenating, and abbreviations. It is recommended 
that the forms shown be adopted for all publications of the 

Society and that members be urged to use them in their notes, 

articles, and books. 


THESE WorpDs ARE APPROVED BY THE COMMITTEE. 


ican ahaa ds Soa noe. winiaenb as oiaubnneasbemuaanerpreno larson ssatenoinieb ahh 4 
gas SE ede cl lee acs eee atrasechuojele.nbeuenhG-inayaw ib 600-6 1 
adjustable-speed motors......... (adjustable-speed as adjective).. 9 
alternating current............. spell out (a.c. when used as a 
compound adjective) ............ 8 
RSE PEERS PORE A i ey OI Ce Se Pea eee ee 9 
tein: wiigtstiers:e-ic0,actsn.0-2.0r0.9:0/5 amp., or spell out ............... 
IS os caeintiesbcgasu'eo-etv ecu biapemiaiaies hibcelbidin-bap.obi0 lashes -orbce ld 10 
age Scag cert alia atc soco mechs Gipioocedferei veiw ds a astuk- stead vocoubse winvoib + 
I ns coisa nc dacs wudeaceiengbeen/eceoneedentre eieiese.icvemiora cs esd eibsele-ens:e.bisceie 1 
boiler horsepower.............. a 
a 5 A ido ina aa Wsaitatiaue msadisteliags inal. dideewbcliciedsoobievh ie vestinnica + 
brake horsepower.............. en oe lnk. oa aie bisasiaatme 
British thermal unit............ EES a ee 3 
Brown and Sharpe gage........ III Looe ice’ sis.ep.e.dvese\0,cieciare 
IIIS 4:5. 6.4.5.0; oti prscncnie.o.0 ojc.00 © AEST OSE Ig: pee aos eee 
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C6 o sieges sciccctmann ES oC nutiabunvedann<s idee 1 
I 95 6 60 592s 0-610 -6 wee 10-0050 as noun or adjective .........-. 4 
ethnic anniGeeeniannetwid as noun or adjective .......... 1, 4 
I 5 irs 4-99:cenicaiens ee manen baer ad s<eN teense 1 
cia cieiacdinktoonies sanain aes Nl< vin ste iligrgascas a slo vevieseth sp spate anetaatioodaa 3 
— EES Se ree CD. ddan euuanddsciobanoke 8 
i iisranwaceee dase cir. mils (c.m, in tabular matter).. 8 
I 6 nic cioreoiosus ewer cada el ble eendtig a Wises aa elg tee 
I 2a sncnical ep said ached tgs rakes Moma ok el elidi PaNbia i vin <0 aba owl 7 
thin iho cise :5 0d hg sees as noun or adjective ........... 10 
oki aietannwenceeeiiaatedeanmeriaianvedhssatauelel 10 
I a rcs ai ced tes tance died nar seats nado sans ave AEE 2 
i os oh ndnh void pio deo shh ce hae glo wan Se weNoaee ae 2 
a a ra a cr ih tn dace co th RIE OTIS 4 
constant-speed direct current motors ...............cceeeeeeeecees 
constant-potential transformers ........ 2. cece ccc c cece scsecvees 9 
constant-speed motors........... {constant speed as adj.) ......... 9 
continuous current.............. CUTE: siokiditrdeedaxdhudenawes 9 
REET EE RE A eS eee ee OA eA Ors 1 
I oo hile ieee cn ccnndacdanewennensbe 
counter--electromotive force..... GR I on nnnicd nn densdewes 8 
I 2 oh. hain ba atin dee a eK eS hee oan Set ekeaee 4 
I ici shciinrdinsels chris -+ edi oeaeie wi nsad wile ene kami See 4 
Aa iitin inh at ib anakecesdeid OR i cikeiercescvabiothaunenes 8, 3 
 aiithisntelis shsassternk newer 4stcn oie anima Sioa haem anee 4, 7. 
IG bis lareits acthinlniw soles ous SE Nick ncscedcswnsdadauseae 8 
I I  icdiciortnticanaeaaws spell out (dc. when used as 
compound adjective) 8 
BETTE TC IE Pat a bs aE Me eee PER Per ee ee 4 
electric horsepower............. DAs st iinriacatciewd ene 
electromotive force............. RE haaseyivacdsucyeudsaeeee 8, 3 
FSIS STO ERE ORE PL TON PES OPTED ORE en 4 
SG SE WUE 565.004 cdtbbuwenddedad anenncienduwsdualebaee 9 
ED 6.55.55 sdb adunis 4b ean ew ae abaabae tvadaameaaten 2 
RE pempener F DS ain mnbubdins Jaton ance amet 
Se EE iv dneduienicssasctahgadsstasaawestqanedeecuya aan 1 
eshte iia ibeih-ove ciceunadinrsasnurelia apes ln cs wreck eersliy aed ke nan ee 8, 3 
CE nie csineeuietoecd we ope in Ms ve cdwbdcdns asakGusabdmekin 3 
PP bie ec20+acednnueiledeee TIE ob on oss nck oreeeuadae 4 
IL © ick 6 ce sks. Se gg dss mre Sool palin asain a as a AE 7 
ID 5 niin iawn eebawwnmbanieemes & sais Nae eees 2 
EN I a cssiek sine oe tniop oe ss GE Aaland earelnd aul maipeeien 2 
BE 00656 onndraen eipwine GD ide bcccancnnasweeeeed 8, 3 
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Ng Ci ad a ia int slain wiouerete RINK: ‘esc Gleecieh Greewatindunsiaanbeeens 3, 8 
ee ae Utne 6 HOREG ORE Pin Kode Ocho oeC CHEE enUROrres 4 
ee eo sa dla sl ghee o:ahalare oie brn dioin a vintine: nesbibiee etree Saree 4 
I as Ot a dig ech eer pohiie a Mabeetnedircinigch pein a Smale 4 
cd are cin 9 Sule alee ie C woieuiaie Dhow Minn wAt Ww medeibig 4 
en cnn 5 od. pioneer ele trait Wielsieenn aces giigrmmnnl erm er siens 2 
DE hea a cus bethescodues Ne ea. casnlgsicsS adios tinct damier 0p aa 
eee eee IED Sando blarekhcbin cig sued Slaeeana sete 

ik ad aac crd c wgihin eau ks ES ee PR Reis Ns ooe tae es ~ 
a es dal ede Sl lah be ob cei: Drv Geib orcas al blasts wicalandlglorahiserecme a4 1 
I hh ge ane Sai oie in Rlydioc marci ciae ao’ eareuiele'é 2 
EET eI ee oF SAI oct 6 chic ee diese cecieos 4 
high pressure cylinder.......... “EER EERE SS ppermere area aera 3 
ies ik Lan i a ta ee Ried Mint Sbvbadeh halerss eration tial ei qiaonel 4 
EE races Gna, Sia, are hg Ween CAG a TE ag Sin calor eWihewh Teseyes és 4 
6 tie nee wale Rec nd ae te Ne BAWas ha Sled Se weat. Jb dete 

I 0 cl hale ota ctrgracs wale yprdds twa dl Mp ele mee eo kerke sme. et 

a a ac oa & aise aréredecunsidrbre Arerblaveprtiecevdiels.e-6ve-bus 4 
ES ae Gia one Oak tibn 6 ie eke bide el seca inal at dle pica aliaieebaie aanhecdlers cine 

is. esha. cull isa we aca ocean RN ERS SNR ore Se a 8 
tS cca ctaicgrmare pecaieniG-wumdehe is te eh ehbncin eu sneee eens ee bive 8, 3 
aaa 2 «5 cata lardob pablic a nattbed S0h-<.$x6-dho. ectsdto Gtbntbars.anelemnerce 2 
indicated horsepower........... EE RENCE MES oP MME poor ll the BR 

ns ohne i dik esenaseb actseups Giccpae orp. endo) Graips shuncoeds alec di wba) bobss es) 
Seay ih oie ie gAl Da geist de pesca gh poco Ws BAL NIBCH 8 GS 9 
aS areas IRE AE Cai cg Se Apa dancing i icy Reg GLibrdn trite Sava kom BALE 1 
ah an ge ahi si adele ugipvecdipiaaindus eowoier pete’ 4 1 
er ah dig A alia BAIS acts hao, 4c eld cg ne beK Gusseiduis nsacdiee mio ibvaloveriet 1 
EAE SE ee Sree ESR ee ee APM ee 8 
kilogram-meters................ ID Giitninictardic kis Wee ee tie ule:55 dace 8 
lie ik cide amere AES S55 idee se Be ee 8 
es eich anne Be ter ai vedilb eis nd 555%, theese saline bloruas 8 
kilovolt-amperes................ I oie dustbin aren ele bhi mal tia 

Sas ities: oid. scensesen shomeg SRN SEE LA on oe 3 
IID, 86 sn iviceiccccccsens NN Rs phat c Ger cs oss Aacasss &dureadocmlanre 

Es So a 6 ara, nidh Sibcall adi btiedp bodies tim Gables Svoldwcbudsece ke Satu ee 2 
SERRE IR ENPG Cire aps CER” AE SV By RR eee Oe EGY Brag 4 
ee aa ae Shins no. 9 ec ania th iiwh cadenslddeukg-0,sr4. oid. diaLbcaLuiele 3 
ee ee or EE I eels & cash dup si vse sdatn eset 10 
I igo adda 055-0 a Magn eahen Rata ey add: Wiacaup ards averenai¥tvai tau? 7 
an i aca Mahi dg dain dbebdoas ts sebuena diksaverere.e eee didrelsivcaae 9 
a ik Oat chats, cckeaane IED a ooecks caisinceie cn tinse ier 4 
ead dr gsc Aipsneots a. lbwory avec Gcip-noscesdun 6) bkai-ws Sieroinieswi Bie eubd bbls + 
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magnetomotive force........... UII ose AiG s0500o ease 3, 8 
Se I 6 eos 0:5s 4a sch qe renatercekitweweresereer nies eeaures 1 
mean effective pressure......... m.¢.p. in tabular matter......... 3 
Sa dateboinas baniee ieee Di icavbewekootininicescaeeeeents 8 
meter-kilograms................ ots dintaiind name skeee tenet 8 
EG hire are ie as -sieewernnoree EE OE siping oi ot steer bane 8 
PN israel idbad welbdonaics om DEE! Sacicaudaiabeiceaie> aeasdaeieere 8 
miles per hour per second....... mi. per hr. per sec. ............... 8 
I itidlae-60 06nd 5045055400 IS icine spncing Gigs sisie tebe 8 
I Sit crascretarc-c! adeno Bc sccita dst whwdaton SOR dete 8 
i terencircietin ties ues cibbetesy SURES Ree E TRAD = SSR Sey nee 3, 8 
DG a ER 2 Ie REESE Nor Ae as, Ree Ute Se ome cee Jee ip > A 1 
I lh one 4.5 haecesds ots bpo-a-orenie oma bliss Giaionniews ani OMA ee 9 
I tsi psdsiniiy an Soars -0 re 4.4 heap takers dst ee aneaauths 1 
EE IE LOE NT BA NALS TOROS PE 4 
I i ciecertse-onis0 sarees neh ow aswesd0-99 0-0 sae eeees 9 
non-inductive load and inductive load ...............:.cceeeeeees 9 
WII, ba conics Miserlenaes seit ro eeeik eceemnretnae NE  inspnisi5.55-0be-b ine ieee 8 
I 6 Soir ccaG: danas esc s iesarbrnisinlelabbeenasarsds aoiniiee-Aealieass 9 
EE SIE (25. Diast tas oratsncaige cle gra reveseteemgnen is eamraestansis Gla oak dala + 
WN ces nk rsie.drsie 4044-0 oder IIE bier e-otitenintinns ins nasi ane oS a 
i iit eed Shanske se spell out (% in tabular matter).. 3 
OTR 0.6.0 100 8:6 -0.4-0:b-0-0:0:0:9:0.0-010 per cent (% in tabular matter).. 8 
I I I iors so clivasa ere cain gebtienoerdbeahela innaiew eis apd inate mien were buble inert 9 
oa a sal setae Riv cseeteceaiefonl ga tote aeete atend ner enone wea cs varia vase Dh sii 9 
IN cradle atee op pki h ann aaa nana sing een cHwdeeeuduing oma 1 
ID dah cndlittitdnn aia dead aaa ketene Guiaesawhiian 4 
II ois sx chaidoanaauldbalpated takai sheg dinner nema aman 9 
PIII 14.555 Jo cp siLsahis spc mavens undead aperie daraneiniete Gudapreie-o bahia aeckiie 1 
ERE CCAR REPES Bop meee Yn BES Sisdtaxanc-ateteeeplcsaerccaeaete emma 8, 3 
NRE ie AF TORI fae A aE PL EAE, SEED i Aad eer ta 9 
Ene PRR sie ae ee Le PEN mR ae TOL eee ery on es Ppa 4 
IIS 055.2. chicane ttaieegtanipvaveltveds apd lv alba ha bins ga ceesa site ieee 4 
IIS oh aseh re ties 4-0. ininse-0ls paki clos AAA er erin art bee bine aie 4 
revolutions per minute.......... rev. per min, (r.p.m. in tabular 
TMOABEE)) «.0:0-0:0.0-0:0:10:4.5.0.019:00 01000-0046 8 
NE EE shies. otis Give) caiecova vedas eid a a aed a Raa decd int 4 
(RRR SEES eR NCORE ard ENE Sse.) ERE Pag We Ne SPC ne OEE ee RIO 4 
GE iknadccinhacat¥sncutassnbe BNA dtciwieitukan deen ab-eaatae 3 
GE hci gkidinn ccc dcp ghintd bee nesddnaddnwadaiowe 
ic Aad nts nnerdints maatoke dena akdenn aime aanme~esed 1 
SID os senda anaakenle tint anbdawaewieneded 9 
ee IN sc vclel da juto mse inv cpa oceania nin Norenalaear ansiaje pies anc 9 
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2s 5 cacy such shlialagha talew) ine enprscoretespntpiiGiinta S49 Sede $0 4 
on dsarg.paectnaick hme a4 wane spe 9s witha ered 2S lo~ rer 2 
Ni at i chs iid akong hgnd-aGhanebmiend-stiraleiere SME AN Ser aiiniipre'e es 4 
naa vabcrwidoneseccipa sh webaieaned BS attend uhoaiighatins+e-tipssasins ee 
lids hiaxiy tishig: dies, 8S GARMUL haldod v9re evi erate 10-6 ie KO weal ibe niece 4 
i iki cuales patente eae oi 0 Sees 4 
snd, i cetitneid nese osredimheapre eae axes orwn in a Gh 4 
ns hoidhsde wind ciety eaihe Wink Sara earentiedinei aes Seine ete s-aw 4 
oh et a ces Rk es neal a awake 4 
acca eae ate a alls aban telp dibhgh aie ase bel we on + 
RIES SSE ECS ERC er eon ee ene ee ne ae na 4 
I st oe ane eubdnwieeealewu due aa seas 4 
i Se Re Enel eS ee + 
EERE IRE: CAINE Te RA Pat aae oo te CA ERED ee oak DO Pr 4 
is ke cae cred dalek cechhaaniceweg  wi iain aanaw iad ip LEM wine te 2 
Se icicte vrais e-utaissecurskh-oe-enaiaen SD Sic snc aanbecs-dwideaats 8 
ric A Suara iiedi-wlhcesnoprdedideovilaveeeconk IEG ives Ries 300s ews 8 
a a EEN A ET An GCE FS" A Are A a Re oe ee 2 
a a calcte k atcha a ties ig sidan d ea dincarieiongidin Hon ails Sk Miag eR wl as al ei 

I ns Sub ction ian ele mee MTS wea babes dd we a 4500 4% 9 
United States gallon............ AR a SAC ea rE 3 
ae ea aa acy ald gah eal od ob eese euird a wee wwe 4 
a  anleabpalic dievese 9 
sconce sina ae daiwa BEE scouWeetencescesnne > 8, 9 


Dtadiceinishchisieid-wurecieoao-e-0r9we EE GUD 6058 bas aieve-<ewnscnsp 
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CR in ciaawanstcnesence S-in. as adjective ...........++. 7 
i DD. 5 :tu4'0 viinine on becGuipiine eucneen cs see seurababbee 7 
I ics Saha cse, wre wan ene PERM Sac A een ha Ae Res Oe 7 
Be I 2 GLU, SS a cacanvaesn~essse0¥eeensahunee 7 
IE ME ioica co daonedussupis Redan eudn es adhe tee eRe ean 7 


1. From the report of committee 24, on uniform nomenclature of iron 
and steel, International Association of Testing Materials, Eighth 
Congress, New York, 1913. (Not accepted.) 

2. Preferred names for lathe parts as determined by a ballot of build- 
ers of lathes. See American Machinist, April 24, 1913. 

3. From the report of a committee to co-operate in standardizing ab- 
breviations, symbols, punctuation, etc., in technical papers. Pro- 
ceedings of the American Society of Ciwil Engineers, April, 1904 
(Volume XXX, No. 4), pp. 174-177. 

4. Taken from an old style sheet of the American Society of Mechan- 
ieal Engineers. 

5. From C. B. Going, editor, The Engineering Magazine. 

6. Suggested by Mr. D. M. Wright. 

7. From a list prepared by W. P. Cutter, librarian of the Engineering 
Societies. 29 W. 39th Street, New York. 

8. A. I. E. E, standard abbreviations and notation, edition of Febru- 
ary, 1913. 

9. From Standardization Rules of the American Institute of Electrical 
Engineers. Edition of December 1, 1914. 

10. Suggested by Mr. W. W. Crosby. 


The following list of words has been compiled from various 
sources, many of which are indicated. These are to be con- 
sidered by the Committee and such of them as are deemed 
worthy will be placed upon the approved list in later reports. 
Words marked * appeared in the preliminary report of 1915, 
but have not yet been placed on the approved list. 


THesz Worps Have Nor BEEN APPROVED BY THE COMMITTEE. THEY 
ARE GIVEN FoR CRITICISM AND SUGGESTIONS. 


I 0555 pclae ca see ae ea haunt oe he wee eegarestisheewen 11 
GR bbaweeskuebeancs tee es ME icsig kee beanceedevuwea seen 14 
SE i555 0tae dade ep eeVee nbn ed tas teAU Sa baasese Nee) Sane 11 
he od into d Ek Oded dbs ia DA btAd ab eEN eee Ses SEO ONT Ed 11 
ED ss. Sie gated ad ep ebld aan idee ae oo Weed hind wes eeae biel 13 
CN oo, Sia 5s wind bis Gm Cea EASTER SET he aTAnoed tae a este eee 11 
ES Fin orcad whe s bade ee ee ees ade esse beau scusnncdeeeeoas 13 
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Po EA nas, «gt cauetlocerorereince wrerwrery rerasererivorn-aeemeiaretiree eis 12 
gh orblciuel ono%ee jRiehorerovevorongs bre Te-ere-0ch'e-ent-pre-ehare ane og ia-ars 11 
I or sds sasal a ig peat acieheeeecaacondiete-avne suinorerainpebabe ala vans dea 11 
A iecnvlentierionranertuprereiene-s-eieroretey ee. eee ere re en 11 
I cae Sta Senate emery orene sgh tg NGA o ane NAaNPlp arabe 11 
or rs ok ding sand vengnaxeanien ins a dmoasaneteag rarese 11 
ibid celta Lo -eng havdgnbanceians Sok penis smeared tonsa leteaae' ss 11 
I 1G. algi p-thace-oitigrerpconeseve-sinie not alright ........ceceescesece 12 
eins od aa cue sigumiete-satarnmgrrinseeieiamrhimwe eawmma sees 11 
I a a aS carats sal blatant eed aides cdicalna Sine 16 11 
cg eas os baclr acelin cihen told ip ialgnte iA AIOY eb SRR HOES 11 
American Iron and Steel Institute..Am. Iron & Steel Inst. ........ 14 
a an la s(n eda tera ewan evecslantaieie sa"? 11 
RL ES SAREE RG SF SAE SN RRM Ae ERE a ee 11 
American Railway Engineering Association ...................... 
Ba Te TG: BA... ... 00:00:02 00:0 14 
a halite tk eee tan ye cliche leecie tl weed cai sa tow 11 
er oe ee ele as 14 
ESSEC REN ee Re aP IS dit via a note Geta ia Soe htamsen aunts 14 
a eel kd. 255.5 sail nn So sachin dla igealig dicen hed sioner nanive di 13 
i cas Lacie a a gh Oupeiionmiaea era ors 11 
NEE a SEGRE ARREST LES Sy ORY GM EE Peep APES Rend Re mr 11 
i a 1 a a aaah acedieid techie aise eal mataed 11 
a a a a chee ae al EES PPLE OLE 11 
REE TET Ere RE ee RP pe LEE lp SS gee gee oe ee ae ee me 11 
Li sale casas anniaahie paren pistalaSiwice eee 11 
American Society of Mechanical Engineers....A.S.M.E............ 14 
sid ss0n5,4isteid.viminiieins a ID. Sakasi gshinrdoiianreo-ceene ne 14 
co iincrete dann obiiind Aiba he tsb s 5 ss nted caritches nugiediben asad 14 
RE ecicsins dAspig a Aeibgonie ecerécooiuee ci chisidens ideas n 16 aidaedanmauk dethen 14 
ee AR SS MRE fr 2s I Saas oh waied 1a es Sachi estok ae anneel iota 14 
iil ied asda wih tese Gave \5\p\0 in 0 dence EES AS a en Ogre pee i 11 
I I oic.sin biel eve.0cc.0.ni0-siesteo not abit motal. .........6.0.0s0000 11 
eas aa a ada agnastehiigcde naa ek wg a oon mein 13 
I ne oS rales a utes me babensaennnlsecdae 2 
I teeter ta 2a (Sills nace a peas Wis eh ddwiedlinins @ wwe deve 12 
ESR EARS EED Gi are Sin asta es vishal re prin to ilar casa arve ala aaa 12 
rc i aa Sd et nk bein ake inne ae Wine ee 12 
ead alae incl vd caliminiediad wile ob @ isk Aa Ne 13 
i aca Laem aig ete mee aawic ae 18 
oS reise nic lata etait san in wick wince op ai SR 13 
Ee thse dingia ns conidia geen wdaud dba Aad canes ce ddawnanue 12 
Sis dein 15.5 0 a.di0-0wikauien BENE 0 cut tuls cea seneknbakeoneeeded 14 
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CN ei va asc wines Ae ony cot hinatslch Way Se Ag en 11 
I icirnrcinncnFanjnn 0-4:ha do pleers wld eas alana web ta oe aA ani ieee 12 
at he Li ciara us. wi alerp ie wake Mega eras eae anes See 11 
a i gs ok elie eeaie sl iamcire mesg ee telemme aren ane 11 
ER in cirgthiidatsss 50's wien «<item aes awed arenies nee 11 
ea coin Gand satires caer crenccacell SON. 5 655000554 ene ee 11 
| EE ere ers Min cunesevhit1n aes ope suewa tae 14 
Baume (degrees)............... ick wince asta ence niga 14 
a aah in bss ba Latha Kabcnas al rie le We pond eae BNA NNS “OMe eka tang eR 15 
Se oe i ib aii apie cao aa rah wee tenie ss 8 ae 15 
CE. ina cine mam wind dete ae Raley SAAS Serene STs OS ewe ee 12 
I iss on ib 64,0 GU dU dur tn eden Ne odeanNeceea eure 12 
I sii ini dn4 6.6006 Sends aria Ruan en wee wawanhol 12 
Ra eee ee NG BID.  dinwne sus deena 11 
 icatiire mses dnnb ohn ees II ont a.0-00 oewmncee arene 11 
Birmingham gage............... Pe activin stuvenbeseavnegenne 14 
ce linc wim khan eee snneain ee Saas +n» Saye aw aad 11 
I iow wssn'n ean ews eT ee ee © 14 
EE, 9.1 6 deeasie Shae aeeie ak sdenaes deemed 11 
EE AE ee eR EE ee ee Ee ETE Er 11 
oan ao os web ee eb ome ehe eases Sheen 13 
RL a5. adhe pinse Sak oe Gdns eealie bio ROUEN wk 00 EE Ow 12 
osc sacred acne ad be lea ce Sheila aera sn tan hte De bp Seed are 12 
NG. Kc oa tie cdiewnmddhmbinnn taeda he a awaken +p ammomel 15 
DEE i c<cacodhdnkbaaedhdemelwrd kuwebas aoa ths ane eine 11 
CE \ cncedane ddawewtnied nsdn eek sense 60s asaehwss aah eae 11 
Nn cc cncus occa ntobibeeunsGhs net ands asensnanseiacneael 12 
Ng on wgdwsecubebeese eter ihehwoe soetdsenes benetescesten ~ 
es a oe. Cea eed Ea ae kere pone bales be ei elena 11 
EE o.. os.conceund snip hae cdeeb beens neues uses teceteheet 12 
I 8 5 8, 5 ns ema ene aaa aah oe ka apleteee aan 11 
ee cn blew eee CRE Ge eet dhh bsshe Neebenheeee 16 
IIE, 2 555)  . eeaE eee een saweneene bp ee 11 
WI 5a nn. '5 5 in 6855s cS wainlnss onde n'sinsesececnsassenesen 12 
Doring machtime*® ... 2.1... ccc ccc cece ccc ccc ccccceccccsccsesess 6 
Sn winds ube ee eed dhe eecheeeteebeth $e we deesan soe 12 
Yo -., .  paaicb deb ak shaw snes wnbtedieebceskecebbeeseeue 15 
SE . . one Snbde tate us CA dew ess con tep cmenwetenes kaa 15 
o's oo pn oa Ee dae aahau eaves se aeern eee 11 
RR so edad Shen bene ae Mabe wee ibe hae cee e omnia 11 
I, oo ns nec coda eNasR heheh ShOSseese ee ears subioeen 11 
I cols oaks Da peste ee dee bbe eee en eavnerscnwahewae 11 
A ee ee ee re not briquette .......csccccccces 11 
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I FRU is iP tik et ae A 


ERE PAT Feit ag es Uo VOL ga 


SEES FU een) OR ake oe ARLEN ONE ee Ee an a ee ee 


a a hia ee gr ge 
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SS CE os ov cdierlonsove sibacediactncasaunan creas weeme wpe eetn 12 
IN © cis Sal whidip de giera bel aco acc ne) Seg SIN Reap iaLe aati OIE IO 12 
NI org haicgs baie orn & beds ni ohecns oveiatlaleeepreanenigl aceintal nian Gieewie-gishe aeuibhetel ake be 11 
centrifugal force............... Re aide bancacais sb ncdaep einen atom 14 
cubic feet per minute.......... SEN cee ae ReD Spepe ey MT 14 
center of gravity............... MED inhisate Sipice sao ver tiaw urea 14 
centimeter-gram-second.......... BOF Re wiidk tase kiddidaleecoeaeee 14 
I ot O66 ils os Sncisasada pte oe Rae Ca els ale wee 11 
I TF ccs on dss pdinicwwinicous nagtneeceuneb atin cain saldencientiets 2 
aco dvssGtcitalgrdna cane dro Macarsite Riaislbid lavboehb- dre aS IOK Oe ad SRR eTENS 11 
SN cp. cAre neigh a nde tebidlonita wetine minha be homisneheumien 11 
IIE? oh oxor cs disal clic gieecaine paele as SielASintkd we hictearn le aban wie biaaaeee 12 
I iia d5 Nias indie dioondcuberkesecateigna aoe toe londsia Oeioma dats oo ipa aaae 11 
Eo eipcata late thin hb al rcacbinlalen, Ueber olereaaiSwigaertea ee 11 
I a hrctat Sits ladle, ciccav tin adaleses acacia binelbal aa Gia Ra Ok renee 11 
DE rata ska lo ha. Sosa heailal bisa andpe atta pag oni inka dai lioMatalaigeig tiene ae Il 
iil aii a pea BN Siler slack gids RA ate aa aahicdld winds bia ee abi 11 
ING din ntsdiis scshotace sito tininenners Saki aisiActnns ce saree 14 
I ich. deteriaps placate ciehapcintana anpiaiahGoretalaialgnchWdieGrcie-d:e:apcndcaletcieleetetee 11 
I Se i a Sal arth, ocigiaeenareblaicialnstousienninincaee bide 6 
NINE hoe bg Sia petted edindeh- oni aca bernhninadei6e-bbiebeene ae 11 
I aac a a eh eld ptghalaniaaebebeioen 11 
EE iin tons scclens- apps taeccheamee Adin ialalaciwehaintcuchec trash saramaiek Riana 11 
IIE? ince tins tancinns-cceceuhand Haudbis chacmea atu diaraterindigedetodeioag étuewieeueahen 11 
I aisigiie. seiescainidiansdvebanaxetaptalaa oleae aR N wdc dais pcinsenive ase Btainiaiaialetes ana 13 
iis oeNiceticsctneeme osu I isntdcaaiphavcchcdendphakaioeueieaneeeresae 14 
II ile pobsetg lent gtss oi nich biers it Side ua rolbnbieraad taleeieieinin ble ole nebsi alae ware 11 
" SEREREIRG Here pr na ay Cee GT Sikkink SeAscraniensdewo 14 
I inca losi-ohisx vais aosbcaech cose taaecs acd otad iss abids ea dat cbiiasas RIS ras ema 11 
ERPS SPER yh Oe Bey oc eT OE ee a Ae Oe ea 13 
GE GR ricndicccissdiccuce PD i oidscwiaicudliémadonmdecceeante 14 
I iieiee 6.5 cinesscbkedendes NS, Gikisaib 4 der asevbiaseecoalelbeaea 14 
Ee eae ria eee PR iadcididdnidiclelneclsnonds.pueeae 14 
Ri LE Aa aera a EEE iy a i ene tree 14 
SGI Tie Dee TRE ALG. TITER Ao ey Aw Oe eT Sh BLT 11 
TREES UE Tea ae ree eet aye ie OF cea ey oie ge ee eR PN EBS 5 11 
NS. ng cle ignated pig again dca etioeemmarie eins wade danecaomtem 11 
SEC EE ce Ae rt ORE ERMA eRe a KER. Abe Re Ro erty eS 16 
IIE &. «. «.s c.cits gndseioia ure bisanariegioners meade pdoscees vias cilbse epi aieeniaceate 11 
I picieraccis ceisisiccanp-cspesidions I opel kil Sitidssieeesen 11 
IESE NIT ee SRE RES 2 SSG ke ET REA Pe 12 
SS i 5. 5/seudiasoonse sein ane oubcevael WIIG sais iadn inchs ns sooibs are whiechapueines-onvass 14 
GS 6c ccs bed de ninedccmane RE IIR 6 oo icccc 5 hc cceinccemns 11 
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GCOMMOUBING 2.0. ccc cece cree cee eeecccerceeeeseseseesceress 18 
CO ET TTT ON EL a ch 11 
TE a a odin cine tire ainnen ici Si eadatanianaitotnandentineaeal SNC 14 
arc whose cosine is............. NE. 6. cwec wer see Help domeesion 14 
embieesine® Of... 2c cccccccccees GRE. . cc cccbbes see pen bew mores 14 
imverse cosine of..............- NE . . cccancinree edi einein ohei 14 
EOE Pe I aig care Grain eteteetientrenr be 14 
inverse hyperbolic cosine of..... I a iaititrenbemeleinnietipneen 14 
GOCE MOCIME «2. ew ee ccc ccc ccc cece rcccescccccseseceseeeeses 13 
SECO ELE OPEL PLOT OEE TO TE ee 13 
CIES BE on oo ecco ceceecess EEN OS ee 14 
oa aligupecrgy aitvsiWilevdsg: or dint ororey ts OLbemangeeor ert tie ohm mOlRe 11 
en oo ccc cane ete rbebeceeceneree see see's sored sobs 12 
Ne... nomen os Sgiee athe ee ohik wes Gewese a eeielesin ee 2 
COUMBEF-FEVOIUTION .. 0... ccc w cece ence ne re eee reeeeesees 11 
SSE OL EERE TS EP TT 17 
coversed sine of.............++- NE UC inecctié cde cntineinsecmat 14 
a oo a datadin ier suetenerprehd eiiirese-praiinang elere e: wlenaysidiearte 11 
ew. es ecpialenelnelnacsi hep erormetnorwleminei sree aiee eer ceiaeat’ 13 
nn, cc digreer nore ent ceeds nore o Hels-ce Meh Me bIMee nS He Melee-e 11 
POCO OLE EEE CT OT Te ee ee 11 
en . . e a penciengenebe sins Baehee mpc dbiniee derma oteersisletihe 12 
CEOMB-POGT on ccc cc cece creer ccrere cc ecccccceerseseeeseesees 12 
an Sel ncldiperpemnieben Geen tes Hem mE anew eae COs TE 12 
SP RAED LOOT OT Te 12 
CEOSBWIBG. 2... cece cccececcce NOt CTOSSWAYS ....--seeeeeeeees 11 
CUP-WHEE] 2.2... ccc cece cece cc crcccccnversccessecesscsecones 1Z 
en on. ceece recente tn he pes. cee. 09s: Cele pedimadioereee Hebi 12 


Cutter-spindle ..... 1... cece cece cece reece venceeceecnreeeessees 


eccccecceccccosncescecsccec ce BUY CYB ccoccceesesesossosece 


eccccccccceseccscccc ce oe Be coecsceseessesesoerosesecess 
COS SHES SHS SSS SHOHSSHHSSHOHSHSSHSSEH OHH SHS LOH EOE OSEO® 

ee ee ee 
ee eee ee 

eee eeeeeeeeseeeees DOU ULARIGINGUIO «eee eereensernee 

meee eee reser Se HSE ES ESHEEHESHHSET HEHEHE HHS HEHE E EEE HOHE HESS 
Cee ee ee ee HSS SH SHE SHEESH SESH OSES HOSES HSE S ESS OSE SEE EE SEEO 
eee meee eee eee eee ESE EEE ESET EH EHH HH SHES HEE SESHS ESE EEEES 
wore eee essere eseseeeseeeeeeseseeeseeseseresesesee®e 

COS eo ee SSS SHSEHHSOHHOHHH EHH EHH HEH HEHEHE S EEE SESE HOS EOE EEE 
Ob. 6 6 OB 0.6. © 0.0.0. O10. 0:6. 6.6.0 O90: 6.6: 0.6 0:6 0.0 00:0 0:0: 0.0 0-0. 0:0 0 0:0:0:0-0-0:0:0,0 


eecececccceseeeseesce cs Ubehe cece eeeseseseseseseeeesees 


eee meee meme eee eee ee eee ee ESET EEE HEHEHE HEHEHE EH EEE 
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is od aek rien 05a Sie Se es auta se aMIEN 7 
en oh ic leb na s9osd awa sew lerouinse-oreiwltpiorene sea Cage 9 
I 5, 5 1 oi ccetaning sonbven sana qunarioerneemnitnie ud neve Atom poe 7 
I ih htinsnieg onsale aibea de eidehore's EG EE 60s dctcadducvounsankadie 11 
IIE, °oora6g55is- bib tirgrelb psc oreneeetdae eearenirenae a een 16 
ilar ctritintioavelarecdcoreceisiats I Biv sicxskmepeoibigateu tide wate 14 
I ii ated eae week ewes I: wsrcacuniesens agian canted 14 
SEE eee rear Se CE 00:00 te bee 1l 
EN ne 0s aE EE A ET 1 
I % <idacccioats Micdne-Grindva diggs eepiowrilliiien aearaesrete eierineuias gM 13 
EE A sieiitithis tse acs enio aioe Oeo-049-e eet entender ods aan 10 
SEED. oa:nicivupnne cpmeupenmedteneiagii tp Shore nang ieteieaeu rol ouhennn GS ATE 17 
EE is iidvetwiaorereteorewtaiernerainiatoe Ra GE 6 dn sawenen senuee 11 
ta cessredcee esi sigonilesaliapmlegrsel apes eaee anid poss bapbaenis vaenuntanden canes aucoiee oibseaa tan 11 
i cc tal cists ie dah gnduonnns 6 oprranavveonnsgeprbaeanawe 13 
IRS ts cine toch secinigin ei ahh dean lagna eh deta a eealinoenie anevada gabe aloe a 11 
IE sideseleverien-ciuneinnieveteratelgtnes oAtane askiarbatstwaey wide LG nana eae 11 
I sassidh bees cg nineties e-em seedeh sets te tats tpl beg Scie ek Minos ivan ae ala a 11 
tii cebisserbivestpavadnesbgliednvete II int ceiecuseeenuteas 11 
I na atriayiepisananeca bp ierwenins eiainy scdeindoh onda eilinisaies Anti eddenehisibon ies vavometoaenete 11 
a ee ee use drafting room .............. 11 
REE SSS eer arava irae are EEE Se 11 
ios sas vehend ic wrhdinp sep beuieth de eeuprediunieriagek terpnrcnanei tial 6 
I hs Gah sar suit aheg necks coglic bo hence Re uanacel actasiealiaoL ao ne daoas ehaia-goncie ws 11 
IE cases Tis vartstaines ceap.Siicl ohetsagnsoaie tatb cabal Weteus “ale erdeasidver vo hens ae 17 
EE fescbsrssiegnp rai vorasivceive cottane oo niet era equal veeni sponta ie toed vot ain pa va thie eS 12 
IN 5s cists sb sees sceoss Saidgrinmraned grtave tadoue olde ove edus meas acco ROSEN ee | | 
RT drs nx sein nenesiv¥h isieierviochn ch ped disbcg sig ap toiap Detarck sail bap pevenbon sg ROUSE 4 
I cdkey vrgci sosp<estprivend qissbde sk aeitona aie osu saan etanap hb We alighe Stas op as voc 11 
II, i ios as Stans canethcehd oakarete eioioerioab ete ores pares a aN ws 11 
IED cdirccsviicersica'sinachctnndugibtoct rc onmwrs iaceibanebremcnduaos we teniee a ink tela absentee 13 
EE hii bisindnnanudadavwetr td abaomanshicnh Gannon ssauatean 12 
PIE. Sichdi ced rswanicdureaemartubiuduswanasee eo gtsciuceue 11 
SIE II CC RET TORIES TE PEE ETN Ee 

RN rs. 25se sonanid con tn meter eee 6 aiiwcbacn ats ens edad 14 
ISIS osc nt-0.0-diareeaettode a cicichictisiniiak es ctniceiiecaoub diese gai 14 
RN iis iehitecniek wisinvelin sue miiniots Sania dineraondandeaeeeakeen 14 
ID «5.5.0.0 6 wae ode eenadebuadutiivwesdeodseuweseneeee 11 
I oS .ieicsve tis nto Gatco pelea we denunaenakheweewbunsieee 11 
ID sain feselaciristd nia ehiastiaan beard eatienene Sisabiaatenee 11 
SN snc sine mcd Vo Gv WS ad lg tate ei nce Joskd ape bs so dae 11 
UII isc sas sna cc baad ap Seip alsa labpiint Mons Va psp esas abn taka an ata sale 12 
INT sis, iaisiuSnse die Durbar tbc da a magd ies wiwala sew aa 12 
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RE ETS asl shas giavoresoschalir-endibrbnsimenewiaticeerdiemnie rarer onialain ees omen wine werinetergel 12 
I ikio- 9h: laiscoorn~dre-dreracererecernle I ictieteicrien sercaes cones 11 
ITIL - i.gndcetqneseesi-sne-asdvere eialenetasnniieians Sa abaeuininre ~tledans wie-olendi 12 
EE Giants ones Gre-ard-0-0'b-0 pr0-depsioveth moh qumsE, or TEE. 6. « -0-09:0:0:0:0 04% 11 
I ii isiieldinsebictaceeiinedopeai dite Maan ents wididhestece ano tenn having 11 
eke ic sa caicaadas cepiigaee baad rareelsrerivangetietere ererieare-binyeesen nanan 12 
I Na oseenlsk sch ilindeco eaten adbaehecaneens aes aa me 13 
I eal cas dard ieseclccage alae odie -snnben ied ain ase sas 00 Sahib a 12 
SE Reriettieianrs-siesnincrerseriniote aie 11 
EEE Sa ee Ee ee Ne Pe ee 13 
ce ceenne cussed ania taenia amie a iasaciun ews dink ips-ne la 13 
I ae diduiig a acduheeseseree dee DY. Sidcikiewansinanwesacainatie 14 
I a ac Fa i aa a een culm aupiare-oreiengiiohelagtale 12 
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10. 
11. 


13. 


14. 


15. 
16. 
17, 
18. 
19. 


From the report of committee 24, on uniform nomenclature of iron 
and steel, International Association of Testing Materials, Eighth 
Congress, New York, 1913. (Not accepted.) 


. Preferred names for lathe parts as determined by a ballot of build- 


ers of lathes. See American Machinist, April 24, 1913. 


. From the report of a committee to co-operate in standardizing ab- 


breviations, symbols, punctuation, etc., in technical papers. Pro- 
ceedings of the American Society of Civil Engineers, April, 1904 
(Volume XXX, No. 4), pp. 174-177. 


. Taken from an old style sheet of the American Society of Mechan- 


ical Engineers. 


. From C. B. Going, editor, The Engineering Magazine. 
. Suggested by Mr. D. M. Wright. 
. From a list prepared by W. P. Cutter, librarian of the Engineering 


Societies, 29 W. 39th Street, New York. 


. A. I. E. E. standard abbreviations and notation, edition of Febru- 


ary, 1913. 


. From Standardization Rules of the American Institute of Electrical 


Engineers. Edition of December 1, 1914. 

Suggested by Mr. W. W. Crosby. 

From the Style Book, a compilation of rules governing executive, 
congressional, and departmental printing, Washington, D. C., 1913. 


. A list of words approved by the editor of Machinery, Mr. F. L. 


Rogers. 

From an article by Professor C. W. Park in the November, 1915, 
number of the BuLLETIN, S. P. E. E., on ‘‘ The Writing of Com- 
pound Technical Terms.’’ 

From a list of abbreviations prepared by Professor Lionel S. Marks 
for his new handbook. 

Suggested by Professor Wm. D. Ennis. 

Suggested by Professor Hugo Diemer. 

Suggested by Professor E. B. Norris. 

From a list prepared by Mr. C. M. Sames. 

Suggested by Mr. Chas. Day. 


It is suggested that members of the Society who are inter- 


ested write to the Public Printer, Washington, D. C., for a copy 
of the Style Book. This prescribes the forms, spellings, 
hyphenatings, and abbreviations that must be followed in Gov- 
ernment publications. The Style Book itself recognizes Web- 
ster’s New International Dictionary, edition of 1910, as an 
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authority, from which it varies in certain specified cases. It 
is extremely likely that many of the forms given in the Style 
Book will be followed generally because of the fact that Gov- 
ernment publication are often considered authoritative. There 
are some forms in the Style Book, however, that can be 
changed for the better in future editions. 

The work connected with the preparation of this report has 
been too great to permit the consideration of uniform symbols 
for mechanics and hydraulics, as was suggested at the meet- 
ing of 1915. 

Respectfully submitted, 
Joun T. Faia, Chairman, 
S. C. Earzz, 
W. D. Ennis, 
F. N. RayMonp, 
D. M. Wrieat. 
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RESEARCH AS AN ELEMENT OF THE GROWTH 
AND PROGRESS OF THE SCHOOL. 


BY P. F. WALKER, 


Dean, School of Engineering, University of Kansas. 


As developed in the minds of those who were determining 
the form of the discussion to be held at this time, the topic 
was divided among the following sub-heads: 

(a) Research as a direct aid to teaching. 

(0) Research as a means to keep instructors in condition of 
growth. 

(c) Research for the intrinsic value of results. 

(d) Research to make possible the efficient and economic utili- 
zation of laboratory equipment. 

(e) What the institution should do in the matter. 

It is the thought of the writer that when the above topic 
and outline has been set down, the opening paper for its pres- 
entation to the membership of the Society is fully written. 
Nothing more is truly necessary. The benefit to be derived 
will come from discussion by the many rather than by one or 
two, and it is proposed to make this opening discussion simply 
one among those which are expected to follow. 

It is evident, of course, that we are considering the research 
possibilities and research functions of the school. As school 
men and would-be educators it is incumbent upon us to con- 
sider the ultimate purpose of the school and the means which 
contribute most effectively to the accomplishment of the ulti- 
mate purpose. Important as research is when viewed in the 
light of results in the advancement of knowledge and of the 
arts, the main purpose of the school is to teach. The strongest 
men obtainable are needed there and, once secured, the first 
concern of the institution should be to fix the conditions under 
which they may labor effectively and consistently. To be 
strong they must be growing men. It may be taken as axio- 
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matic that that policy of administration which fails to include 
in its program the fostering of those factors which minister 
to the growth of the teaching staff, is providing for a period 
of stagnation and decay. It may be that the conditions which 
make for growth and development for the one man will be 
impotent in the case of another, so there is no disposition at 
this time to argue for the commonly accepted forms of re- 
search topics and methods as a panacea for all ills; no inten- 
tion of saying that every man on our engineering faculties 
must engage in formalized research along some technical line 
within his field. But at this time it is maintained that re- 
search is one of the elements which contributes to the desired 
result. If it be granted that many of our men in faculty 
positions are capable of directing and conducting investiga- 
tions along technical lines, then the question is confessedly not 
an academic one but one which bears upon both school and 
industrial work in a very direct and special manner. 

The four leading sub-heads listed above indicate the prin- 
cipal purposes for research in our established schools. The 
man who is meeting live students and discussing topics of 
engineering character which must be live themselves, has no 
easy task cut out for him, if he is to command the interest of 
all. Every condition and circumstance which lends interest 
and vitality is a distinct help. It is not enough that the in- 
structor should read his magazines and keep up on current 
topics and other accomplishments in the field. Knowledge of 
his subject and all of the many personal characteristics of 
which we hear so much these days are necessary, each and 
every one, so that none may be omitted. A vital element in 
the process of teaching, however, is the attitude of the student 
which reflects in many ways the condition of mind of the in- 
structor himself. The creation of interest and enthusiasm 
depends upon the extent to which the same elements are pres- 
ent in the teaching, and in the great majority of cases the pos- 
session of these calls for active participation in the advance- 
ment of the subject. In addition to these unconscious influ- 
ences which pass between instructor and student there is a 
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positive factor present in the shape of the conscious recog- 
nition on the part of the student of the progressive spirit 
which impells his instructor to participate in progressive work. 
He knows, and gives full credit for it, that the man to whom 
he is looking for guidance and assistance is himself so thor- 
oughly a master in his branch that work which the latter is 
doing is recognized abroad as well as at home. The double 
purpose indicated by the first two of the main topics is thus 

“met in the case of those men who are so constituted that they 
are successful in research. The great majority of our faculty 
men are in this class. 

A common fault, not peculiar to teachers of engineering but 
one to which all who think upon matters of scientific and in- 
dustrial significance are liable, is the error of assumption of 
the infallibility of scientifically expressed results. The tend- 
ency to accept statements which are made by science workers 
as though these workers possessed some unusual and dis- 
tinctive insight, is strong. People have generally seemed to 
feel that anyone who spoke in scientific terms and handled 
natural elements through the medium of scientific apparatus 
must of necessity have some special hold on a power to in- 
terpret the secrets of nature by processes which differed in 
some unexplainable way from methods employed by others 
who proceeded along other paths of reasoning. 

As a matter of fact the history of the development of science 
is marked by the succeeding steps which the devoted workers 
have succeeded in taking. Thus in the realms of heat or light 
or electricity, theory after theory has been evolved, lived 
through its short day, and then passed on to be succeeded by 
the next member of the series. Each in its turn was entitled 
to respect because it seemed to explain the facts of life which 
were at the time foremost in the minds of the workers, and the 
man who has kept abreast of the situation is one who has taken 
these explanations at their face value and with a conscious- 
ness of possible limitations. It is only by the exercise of this 
spirit that we progress at all along lines of science or along 
lines of practical adaptation of scientific principles to industry. 
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The non-progressive man is the one who fails to catch the 
spirit which animates true research and this he does by reason 
of his mind being unoccupied with the world of cause and effect. 
His mind is remaining at rest on the established principles 
enumerated in his text-book and the end for him is at the be- 
ginning. A writer in a recent number of Science touches 
this point in these words: 

‘‘The only preventive force is the scientific spirit. It is a 
development of the quality or tendency of the mind which has 
compelled man in all the periods of his history to discard or to 
recast his truths because they do not work, and to accept new 
ones because they do work. That tendency in common life 
has operated crudely and slowly, it has caused countless mis- 
takes and the temporary acceptance of countless errors, but it 
has brought us to our present stage of civilization. It is in- 
deed nothing else than the pragmatic spirit. The scientific 
spirit is the pragmatic spirit trained in the strictest fashion 
to accept only what answers rigid tests and reinforced by an 
intense curiosity or desire to know. The very essence of this 
spirit is manifested in the habit of unceasing, relentless criti- 
cism. Without such incessant criticism there would be chaos 
in science. The scientific spirit, as thus understood, is an all- 
powerful factor in establishing scientific truth.’’ 

The man who is really imbued with this spirit goes before 
his class with an enthusiasm that is born of a fire which cannot 
be quenched. He works because he loves to work and the stu- 
dents who sit before him recognize that fact with an accuracy 
that is as keen and appreciative of power as it is deadly in 
detecting the formality of the copyist. Such a man is a 
teacher in the truest sense of the term and if he is produced 
once in a decade by the expenditure of whatever is necessary 
in order to provide him with the means for the exercise of his 
active mind, the expenditure is warranted a thousand times 
over. That research can do this, and that for many men it is 
the only agency through which expression of force and genius 
is possible, is a fact so well known that it need not be repeated. 

There is little necessity to enlarge here upon the intrinsic 
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value of that which is accomplished through the medium of 
the laboratory. Before the people of the country at large, 
however, there may be reason for such an argument. Another 
writer has this to say at this point, while addressing a recent 
gathering: 

**T want you to realize that in America we are going ahead 
in the future at a rate dependent entirely upon our prepara- 
tion. Laboratories are a relatively modern thing. In most 
of the sciences they are a development within the lives of men 
now living. I want you to see that we must be foremost in 
systematic, organized research, or we will be distanced by 
other countries which already well recognize the value of new 
knowledge. 

‘When so much of our material welfare, the condition and 
extent of our manufactures, the quality of our agricultural 
efforts, and the health of our people, depend upon the rate of 
our acquirement of new knowledge, there ought to be much 
greater effort made along the lines of research than is at pres- 
ent the case.’’ 

To accomplish all this there are two well-recognized methods 
of procedure. The one is to employ for the work, associating 
them with laboratories, which, we may say, are employed for 
school work, men whose only duty it is to engage in lines of 
investigation. The other method is that of carrying it on 
through men who come daily into contact with students in the 
class room, freeing them from drudgery so as to make possible 
the application of their time and energy to the desired results. 
From what has proceeded it is not difficult to conclude that in 
the mind of the writer nearly every argument turns in favor 
of the latter procedure. Under appropriate conditions which 
are readily realized, results of full value are procurable and 
at the same time there will be possible that other development 
which is so essential to the efficient teacher. Too often the 
question is argued and decided upon the basis of the one ele- 
ment of financial efficiency in results and thereby a most vivid 
example given of reasoning by methods which are the reverse 
of scientific. To arrive at the true conclusion every advantage 
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and every item in the stream of results which flow from such a 
source must be considered. Here, as in other lines of science, 
the administrator and the student of educational policies must 
possess the spirit of willingness to accept principles if they 
work and to discount them if they do not work. There is no 
lack of instances to show that the opening up of opportunities 
for the exercise of the creative spirit and genius of the teacher 
has resulted in a total effect which embodied the double result 
just indicated. Important investigational results have been 
accomplished by men whose lives have been devoted to the 
cause of education and who have become great teachers 
through their work. 

After all, there may arise the question of what is research 
and what may be the other classes of activity which will bring 
the opportunity and the results to those who may not be 
adapted to research of our stereotyped forms. For some it is 
investigation in its purest meaning. For others it is the op- 
portunity for participation in the active affairs of industry, 
be it construction, public utilities service, or what not. For 
some it may be that intensive devotion to study and service 
which results in the writing of books. A well-known pub- 
lisher, but recently deceased, is credited with a remark that 
no college professor is satisfied until he has written at least one 
book. May it not be true that such a condition is the result of 
the limitations which have been cast about so many educators 
and which have compelled them to find an outlet for their 
energies by doing that one thing for which so many are un- 
fitted? May not the genuine be attained if conditions are 
such that those who may best investigate, investigate; that 
those who best may practice their profession in the community 
industrialism, so participate; and that those who best may 
write, write books? 

Have administrators of institutions devoted to science exer- 
cised the scientific spirit in deciding these problems, is a fair 
question. It may be assumed that schools of this type touch 
the industrial life of the region. This is particularly the op- 
portunity for those connected with the publicly supported 

174 














RESEARCH AND THE SCHOOL, 


schools, such as our state universities. For such, the question 
of results measured in terms of commerce and industry is a 
pressing question, but no less pressing is that other one of the 
need of effective handling of the human stream of student life 
which flows past him. No less real, let us add, is the justice 
of the idea that it is a matter of concern for school executives 
to recognize the good of that other less rapidly flowing stream 
of instructors, the workers on which the real burden falls. In 
the main these administrators are of scientific and technical 
training, and by them should the strict analysis of all influ- 
encing conditions be made. In this, no more than in the other 
affairs which make up the busy life of the world, should we ex- 
pect that the one conclusion will hold for all, but in many cases 
it is evident that the true conclusion will be that research per- 
forms its greatest function, and makes possible the most com- 
plete utilization of available equipment, when it is being ad- 
justed to meet the needs, and furnishes the outlet for the 
ambitions, of the men who are moulding the lives of students 
by daily contact in the class rooms. 
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OCCUPATION AND DISTRIBUTION OF GRADU- 
ATES FROM ENGINEERING COLLEGES. 


BY A. A. POTTER, 
Dean of the Division of Engineering, Kansas State Agricultural College, 
and 
M. BR. BOWERMAN, 
Instructor in Machine Design, Kansas State Agricultural College. 


Statements are often made that only a relatively small per 
cent. of graduates from engineering schools remain in engi- 
neering work. In order to verify this statement, a study was 
made of the occupations of alumni from over fifty represent- 
ative engineering colleges in the United States. The results 
incorporated in this paper include graduates from classes 
1901 to 1914 inclusive. 

The records and percentages are compiled from 22,697 grad- 
uates whose occupation and residence was definitely known. 
Under engineering as occupation are included: practicing 
engineers, engineering draftsmen and designers, construction 
engineers, engineering salesman, teachers of engineering or of 
allied subjects, and engineering executives. 

The institutions investigated and their locations are shown 
in the accompanying table. 

In making this investigation, it was found that several of 
the leading engineering colleges kept no record of their 
alumni. Such records, if carefully kept up to date, should 
prove of great value to engineering education. 


PERCENTAGES OF GRADUATES REMAINING IN ENGINEERING 
OccUPATIONS. 


This investigation proves conclusively that 90.1 per cent. of 
graduates from the engineering schools of the United States 
remain in the occupations for which they were prepared. 
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The chart shows the percentages engaged in engineering 
work of graduates from engineering colleges in the various 
sections of this country. 

The North Atlantic Group, which includes the institutions 
as given in the table, and represents 8,452 graduates, shows 
that the percentages remaining in engineering work vary from 
79 per cent. to 93 per cent. The average percentage is 87. 

The South Atlantic States (see table) show a greater vari- 
ation, the limits varying from 72 per cent. te 92 per cent., with 
an average of 85 per cent. This greater variation is due 
mainly to the small number of graduates, which for this group 
is only 1,382 for the years 1901 to 1914. 

The North Central Group (see table) shows the least varia- 
tion. Taking the graduates in this group of the thirteen 
classes from 1901 to 1913, the variations are between 92 per 
cent. and 97 per cent. This group which is represented by 
16 institutions and by 11,444 graduates, has 94 per cent. of 
the students who graduated during the thirteen years from 
1901 to 1913 remaining in engineering work. 

The variation in the South Central institutions (see table) 
is greater than in the North Central, the figures varying from 
76 per cent. to 100 per cent. The general variation is similar 
to that in the South Atlantic institutions and for the same 
reason, which is a relatively small number of graduates, 725. 
The average for the South Central Group is 90 per cent. 

Eighty-six per cent. of the graduates from western engineer- 
ing schools (see table) remain in engineering occupations. 
In this group 694 alumni are included in the investigation. 

There seems to be no definite relation between the occupa 
tion and the number of years after graduation from college, if 
the first two years are not considered. The occupations of 
graduates from any professional school during the first two 
or three years are of little importance, as the young college 
graduate must find himself by actual contact with the world. 
It is most gratifying to the engineering schools to know that 
over ninety per cent. of graduates in engineering are actually 
engaged in engineering occupations. Similar studies of grad- 
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uates from law and from medical colleges should prove of 
much interest. 


DISTRIBUTION OF GRADUATES IN ENGINEERING. 


While making the investigation relative to the occupation of 
engineering graduates, a study was also made of the number of 
engineering graduates who remain in the state where the institu- 
tion graduating them is located. This information is often asked 
graduates, a study was also made of the number of engineer- 
ing graduates who remain in the state where the institution 
graduating them is located. This information is often asked 
for by legislators or executives at the head of state institutions. 
There is little argument against the fact that the main pur- 
pose of any state government is to aid in bettering the con- 
ditions of their citizens, irrespective of whether such citizens 
remain in the state or move to some other state. Many of our 
leading institutions of learning are devoting large sums of 
money to the education of people not only outside of the par- 
ticular state where the institution is located, but also for the 
training of students from many foreign countries. Altruism 
must go hand in hand with education and it is only by such 
breadth of view that any college or university can best serve 
its purpose. 

A study of the engineering graduates from the institutions 
as given in table (see chart) shows that 41.1 per cent. remain 
in the state in which they were educated for the engineering 
profession. 

The northern and western groups of institutions retain a 
larger percentage of their graduates than do the southern 
states. This is to be expected on account of the development 
of the manufacturing and other engineering industries in the 
northern and western sections. 

In the North Atlantic Section, 53 per cent. of the class of 
1914 remained in the state, 46 per cent. of the class of 1910, 
37 per cent. of the class of 1907, 35 per cent. of the class of 
1903 and 36 per cent. of the class of 1901. An average of 42 
per cent. of the graduates from institutions located in the 
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North Central states remain in the state in which they were 
educated. 

The South Atlantic Group shows 58 per cent. for the 1914 
class, 42 per cent. for the 1910 class, 41 per cent. for the 1907 
class, and 30 per cent. for the class of 1901. An average of 
44 per cent. remain in the state where the institution from 
which they graduated is located. 

The North Central Group shows 53 per cent. for gradu- 
ates of 1914, 42 per cent. for 1910, 34 per cent. for 1907 and 
31 per cent. for 1901. The average for this group, remaining 
in the state is 41 per cent. 

The South Central institutions have 25 per cent. of the 1914 
class, 18 per cent. of the 1910 class, 27 per cent. of the 1907 
class, and 18 per cent. of the 1901 class, remaining in the 
state. In general the average is 27 per cent. with little indi- 
cation as to the relation between the numbers remaining in 
the state and the years engaged in the profession. 

The Western States show an average of 43 per cent. as re- 
maining in the state. 

In general, there is little difference in the percentages of 
graduates remaining in the state after graduation from en- 
gineering colleges in the various sections of the country. The 
nature of the engineering profession often requires frequent 
change of position. This is particularly true in the case of 
civil engineering graduates. 

In addition to these figures by classes, corresponding data 
for the total graduates of several years was obtained from 
several engineering colleges: 

Of the graduates from the University of Missouri, classes of 
1908-1913 inclusive, about 90 per cent. are engaged in en- 
gineering and 60 per cent. are now in the state of Missouri. 

The Agricultural and Mechanical College of Texas gives for 
the classes of 1900-1915 inclusive, as 82 per cent. now en- 
gaged in engineering and 67 per cent. in the state of Texas. 

University of Washington (Seattle), for graduates during 
the period 1901-1915 inclusive, 85 per cent. as now engaged 
in engineering and 66 per cent. in the state of Washington. 
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University of Vermont, classes 1901-1915 inclusive, 90.4 per 
cent. engaged in engineering and 20.2 per cent. in the state of 
Vermont. Of the graduates during the past five years, 33 
per cent. are still in Vermont. 

University of Maine, of the graduates during the past ten 
or fifteen years, at least 95 per cent. are engaged in engineer- 
ing. Of classes previous to 1910, 26 per cent. are in the state 
of Maine; and since 1910, 29 per cent. are in the state. 

North Dakota Agricultural College, gives 85 per cent. en- 
gaged in engineering and 41 per cent. in the state of North 
Dakota. 

Vanderbilt University has about 87 per cent. of its alumni 
in engineering work. 

In this miscellaneous group, some of the advantages in en- 
gineering work were given directly by the institution. Hence, 
they were probably not all computed on the same basis. In 
general, the averages compare favorably with the averages of 
the other institutions investigated, and aid in showing that the 
engineering colleges of the United States prepare their grad- 
uates for active work in the industries. 


LOcATION OF INSTITUTIONS INVESTIGATED. 





Group I—North Atlantic. 
Carnegie Institute of Technology, 
Clarkson College of Technology, 
Columbia University, 

Lehigh University, 

Massachusetts Institute of Tech- 
nology, 

New Hampshire State College, 

Pennsylvania State College, 

Pennsylvania University, 

Rhode Island State College, 

Rutgers College, 

Stevens Institute of Technology, 

Tufts College, 

University of Pittsburgh, 

Vermont University, 

Worcester Polytechnic Institute. 


Group II—South Atlantic. 


Clemson Agricultural College, 
Delaware College, 

Georgia School of Technology, 
North Carolina A. & M. College, 
University of Florida, 

Virginia Polytechnic Institute, 
West Virginia University. 


Group III—North Central. 


Armour Institute of Technology, 
Case School of Applied Science, 
Iowa State College, 

Iowa State University, 

Kansas State Agricultural College, 
Kansas University, 
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Michigan Agricultural College, 
Michigan University, 
Minnesota University, 

Ohio State University, 

Purdue University, 

Rose Polytechnic Institute, 
South Dakota State College, 
University of Illinois, 
University of Wisconsin, 


Washington University (St. Louis). 


Group IV—South Central. 
Oklahoma A. & M. College, 
University of Arkansas, 
University of Kentucky, 
University of Tennessee. 


Group V—Western. 


Colorado University, 
Idaho University, 
Nevada University. 
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A PLEA FOR THE FURTHER STUDY OF EFFI- 
CIENT METHODS IN THE ADMINIS- 
TRATION OF AN ENGINEERING 
COLLEGE. 






























BY C. C. MORRIS, 
Assistant to the Dean, The Ohio State University. 





The purpose of this paper is to call attention to the need of 
further systematic study of efficient methods of administration 
in engineering colleges. Reference is not made to the larger | 
problems of policy and control which must be met and solved | 
by the dean. Those problems are in mind which must be 
met by the one in charge of the details of the office work. 
Problems involving the preparation of teachers of engineer- i 
ing, their summer employment, the time to be spent by them 
in work outside of their regular class work, the relation of the i 
engineering college to the university of which it is an integral 
part, are all problems for the dean. But how best to prepare 
for the student a suitable schedule, how to keep in constant 
touch with him, how to help him when he needs help, to lighten 
his load if it is too heavy, how best to keep him in line when he 
begins to waver, how best to find out if he is, or if he is not, 
fitted for the work of an engineer, these are the tasks of the I 
one who is assisting the dean. All this work requires ma- 
chinery, and this machinery may be efficient or it may be in- 
efficient. So far as the writer knows, there is no place where | 


an inexperienced assistant may go to find out what methods 
have been successful. When the writer was appointed to his 
present position, he very naturally was anxious to find out all 
he could about the duties of his office. He was surprised to | 
find that literature upon the subject was practically non- j 
existent. This paper is the result of his efforts to work out tk 
his own salvation. As progress has been made, the thought 
suggested itself that it would be a good plan to gather to- 
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PLEA FOR EFFICIENT METHODS OF ADMINISTRATION. 


gether in one pamphlet all the best methods of procedure of 
the various colleges. 

In an effort to find out how other institutions were carrying 
on their office work, a trip to several of the larger institutions 
was made. In each, one or more methods were found which 
had been tried out and found particularly efficient. In one 
institution, that particular phase of the work to which special 
attention had been given, showed marked development. In 
another institution, an entirely different phase had been 
worked out and developed. There is no doubt but that every 
institution has something, either a detail of organization or 
some efficient plan of dealing with students that every other 
institution would profit by knowing. That there is a great 
variety of methods of various degrees of efficiency and ineffi- 
ciency is apparent even to the casual observer, and that there 
is a large field here which should be carefully worked over is 
evident. 

This is suggested, not with the thought that any institution 
might want to adopt in. toto any method or device used by 
another institution, but with the hope that each would be 
able to find something worth working over and adapting to 
its own local needs. 

The writer is fully aware of the fact that there are many 
details of office work in which a large majority of the mem- 
bers of this society are not in the least interested, yet in every 
engineering college there are two or three that are vitally in- 
terested in everything that tends to facilitate the task of deal- 
ing with students, and to lighten the load of the administrative 
officers. 

The methods of administration of each college are more or 
less the result of local conditions and are directly affected by 
those of the university of which it is a part. Their growth 
has taken place in a haphazard sort of way and has been 
largely due to chance. This may be explained by the fact 
that not until recently has the dignity and importance of the 
work been realized. In the past there has been a secretary of 
the college who regarded his office duties as secondary to his 
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teaching duties. As soon as his conscience allowed him to do 
so, he passed on his secretarial work to someone else and re- 
turned to his teaching. The office was thought of only as a 
temporary abiding place and not worth his best efforts. It is 
evident, however, that the work is now coming into its own, 
and it is demanding the best efforts of able men. The assist- 
ant to the dean is in the majority of cases a man of full pro- 
fessorial rank, and often the head of a non-technical depart- 
ment. 

One of the most troublesome questions that occupies the at- 
tention of the administrative officers is that of schedule mak- 
ing. At The Ohio State University there is a system of pre- 
registration. During the summer vacation, there is prepared 
by the assistant to the dean a schedule for each student. 
These cards are made out in triplicate, one for the student, one 
for the registrar, and one for the dean. Then, after they have 
been sent to the registrar’s office and scored, the student’s 
eard together with his fee card is sent to him by mail The 
fees are paid by mail and the student is ready for class work 
before the opening of the semester. There are some very 
serious objections to this plan. The schedules are made with- 
out a conference with the student. He may have plans un- 
known to the schedule-maker, for making up back work, or, if 
the student is dependent upon his own resources, it may be 
absolutely necessary to take into account the time which must 
be spent in outside work. This makes necessary a consider- 
able number of changes and a large number of enrollment 
cards, prepared in the registrar’s office when the original 
schedule was scored, are of no value. A great deal of this 
confusion could be avoided if it were possible to have the 
schedule bulletin completed by the first of March preceding 
the school year. Opportunity would then be given for inter- 
views and the student’s wishes could be taken into account. 
As a conservative estimate, I would say that thirty per cent. of 
the students of our college of engineering are to a greater or 
less extent dependent upon their own resources. How to plan 
the schedule-making so that these deserving men will get ade- 
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quate attention, yet at the same time to save the whole scheme 
of registration from utterly breaking down is indeed a difficult 
problem. The plan outlined above has many advantages. 
The responsibility is centralized. The one in charge of the 
work is supposed to be an expert in making combination of 
hours. He is conversant with the prerequisites of all the 
courses and he must see that these are met. If the student 
becomes irregular on account of ‘‘conditions’’ or ‘‘failures,’’ 
he must see to it that those subjects around which his whole 
course has been built go on his class card. Otherwise, as has 
often been the case, the student will find himself in the po- 
sition of being ineligible to a full schedule. He must see that 
the cards are cleared as the student goes forward and that no 
subject is left behind. He must see that all requirements for 
graduation are being met. As he works, he must keep in close 
touch with the score sheet in order that the balance of the 
sections may be maintained. All these duties may be done 
best by one central authority. This plan, so far as I know, is 
not followed by any other engineering college. Usually there 
is a committee on schedules made up of the heads of depart- 
ments which meets with the students on registration day. The 
students are grouped according to their classification and the 
committee aided by members of their respective departments 
spend a day or two making schedules. Often as high as fifty 
or sixty are working at the same time. The offices are crowded 
to the limit and long lines of men spend hours awaiting their 
turn. Confusion is everywhere. Some men take their task 
conscientiously, others hurry them through. Since the art of 
schedule-making is one that ean only be learned by experi- 
ence, a great many unbalanced schedules must result. Again, 
it is difficult to get men who are heads of departments and 
who are busy with outside activities to take proper interest in 
a work which they regard as more or less routine in character. 
The advantages of a schedule committee are, however, self- 
evident. Each student has the opportunity to talk over his 
plans and purposes. He comes in rather close contact with 
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men of his own department, and often acquaintanceships 
formed under such circumstances are of great value to him. 

Another question to which the writer has given much 
thought is this: how far can one go in putting the student 
upon his own resources. Some colleges make for him in an 
arbitrary way his schedule, keep track of every absence, solicit 
from his instructors reports as to his scholarship at frequent 
intervals, and in every way treat him as one devoid of initi- 
ative of every kind, and unable to attend to his own affairs. 
The college is indeed both father and mother to him. The 
student is deprived of the responsibility of making his own 
choices, of planning his own work and developing himself 
along the line of self-reliance. It is the opinion of the writer 
that administrative officers must after all remember that the 
boy, not the machinery of the administration, is the important 
factor. Where to draw the line between that for which the 
student may be held responsible and that for which the office 
may be held responsible, so that the student may have the 
greatest possible freedom, and so that the dignity and effective- 
ness of the administration may be preserved is a problem of 
great importance. 

I have mentioned two subjects which should be carefully 
considered. There are many others that are worthy of study 
by a committee made up of those who are engaged in adminis- 
tration of what might be called the student side of the college 
and it is the suggestion of this paper that either one of the 
committees now in existence be asked to do this or that a new 
committee be created for the purpose. 
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ENGINEERING EDUCATION AND COOPERATION 
AMONG ENGINEERS.* 


BY JOHN F. HAYFORD, 


Director, College of Engineering, Northwestern University. 


The Society for the Promotion of Engineering Education is 
vitally interested in the improvement in the profession of 
engineering which would be produced by closer codperation 
among the very numerous engineering societies. 

There are strong interests which the many engineering so- 
cieties have in common. They should codperate for those 
interests. The activities of the various engineering societies 
are largely confined to technical engineering matters. In 
placing strong emphasis on these, many less technical matters 
which are important to engineers have been largely over- 
looked, and these are largely matters of common interest to 
the whole profession. 

In these matters the teachers of engineering are as much 
concerned as those who are in engineering practise. There is 
no clear line of distinction between the two groups. The 
teachers of engineering are in many engineering societies. 
Their problems overlap and agree in many particulars with 
those of the practising engineers, especially in all problems of 
the relations between men, the training of men, and the selec- 
tion of men for particular projects. The teacher of engi- 
neering takes certain men from the high schools and selects, 
trains, and develops them to the best of his ability for four or 
five years. The graduates then go out into the engineering 
work of the world. Those in executive control of engineering 
work then find that one of their most difficult and important 
tasks is to continue for thirty or forty years the training and 
development which was carried forward a few steps in college. 

Coéperation among engineers would bring broader views 
and greater opportunity. These in turn would bring corre- 
sponding improvements in the methods of teaching in engi- 
neering and in the opportunities of colleges of engineering. 


* Read before the Conference on Engineering Codperation, in Chicago, 
April 13th, 1916. 
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Engineers are too prone to become so interested in, and busy 
with, the details of their daily regular work that it is difficult 
to get them to look at the broader, higher things which concern 
them. Similarly the student is so busy with particular prob- 
lems, with certain pages of certain text books, and so inter- 
ested, that it is difficult to get him to look up. The problem 
of bringing about broader views, producing a vision of the 
greater opportunities, is very similar in the two cases. 

With more codperation and broader outlook among engi- 
neers there would be sure to come more emphasis on character 
and judgment, and ability to deal with men, as essential to 
engineering success. The corresponding improvement in edu- 
eation would follow promptly. 

I am confirmed in my belief that a broader outlook on the 
part of engineers would lead to improvement in what they 
would demand from the teachers of engineering, when I pic- 
ture in retrospect such demands as have been made in the past. 
It is my experience that when recent graduates are asked for 
suggestions for improvement in a college of engineering they 
usually suggest more narrow technical training, more infor- 
mation. It is equally true that when engineers of long ex- 
perience, especially in positions where they have dealt with 
many engineers, are asked for suggestions, they advocate more 
general training, more emphasis on the quality of teaching, 
and more development of right habits of thought and action. 

I feel confident that you may depend upon the Society for 
the Promotion of Engineering Education to be cordial toward 
codperation. That is the habit of the society and of its mem- 
bers. Teachers of engineering are in the habit of keeping 
closely in touch with engineers and with engineering work. 
The Society for the Promotion of Engineering Education, 
organized for the purpose indicated by its name, has always 
welcomed practising engineers in its membership and on its 
program. More than one tenth of its present membership are 
men engaged actively in the practise of engineering. 
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THE MEANING OF INTEGRATION IN CALCULUS. 


BY JAMES E. BOYD, 
Professor of Mechanics, The Ohio State University. 


The Society for the Promotion of Engineering Education 
has recently given considerable attention to the fundamental 
notions of calculus. At the Princeton meeting several papers 
were presented and the lively discussion which followed 
showed the interest in the subject. 

Some writers insist that dy and dx never represent quan- 
tities and that dy/dz is not a fraction but merely a single 
expression for the limit of a ratio. This point of view is 
convenient in differential calculus but is sometimes so applied 
as to introduce needless confusion into the integral. In the 
applications of integral calculus it is necessary to form ex- 
pressions for the increments of the physical or geometrical 
quantities involved. These expressions must represent some- 
thing which may be visualized, and require the use of differen- 
tials. In making the connection between. these expressions 
and the definite integrals some writers are not consistent ; they 
define dy and dz as not representing quantity and then pro- 
ceed to use them as differentials. Some are more careful, em- 
ploying Ay and Az for finite differentials and defining the 
integral sign and the final dz in /f’(x)da as together consti- 
tuting a single symbol for the operation of finding the fune- 
tion of « whose first derivative is f’(2). No objection can be 
made to the logic of this method. It is not easy for the be- 
ginner to grasp or to connect with the idea of integration as 
a summation. Some writers of applied mathematics use 
it consistently, always expressing the increment by means of 
the finite differential and discussing the conditions as this dif- 
ferential approaches zero as a limit. Considered as an exer- 
cise in integration, a little of this process of practically de- 
riving the principles of calculus each time a problem is solved 
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may be helpful to the beginner, but as a method of working 
out applied mathematics it puts too much emphasis on the 
machinery of the solution, distracts the attention from the 
physical problem, and is wearisome to the reader. 

A second group of writers define dy and dz as representing 
very small quantities. This form of definition makes it easy 
to understand integration as a summation, giving a result 
which is approximately correct. To account for the fact that 
the results of integration are not approximate but are abso- 
lutely correct it is supposed to be necessary to define these 
differentials as infinitesimally small. The nature of some of 
these definitions is well illustrated by the examples given by 
Professor Huntington in his paper before the Princeton meet- 
ing. 

— 
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Fie. 1. 


In taking up the definite integral it is customary to begin 
from the standpoint of the determination of an area. This 
area (Fig. 1) is divided into rectangles of height f(z) and 
width Az and the total area is said to be approximately equal 
to the sum of these rectangles. This total area is represented 
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algebraically by Sf(x)Az. The small shaded spaces of Fig. 
1 show the difference between this approximate total area and 
the true area below the curve. As Az is made smaller the 
number of these residue spaces is increased but their total 
area is diminished; and at the limit, when Az becomes dz, 
the residue is said to vanish and the exact area is represented 
by /f(x)dz. Various devices are used to show that the resi- 
due actually does vanish and that integration regarded as a 
summation is equivalent to the inverse of differentiation. 

It is not at all necessary that the differential should be in- 
finitesimal in order to make the results of integration correct. 
The differential (Az) may be relatively large without any 
residue whatever. This is because the terms containing Az’ 
and the higher powers of Az (frequently called differentials 
of the second and higher orders) have been discarded in de- 
riving the rules for differentiation, and these terms represent 
exactly the residue which is not accounted for in forming the 
expression for integration. In Fig. 1, f(z)Az is the term 
which contains Az in the first degree, while terms which con- 
tain Az in the second and higher degrees represent precisely 
the shaded residue. The greater part of this residue is a 
triangle the base of which is Az and the altitude the second 
term of the expansion of f(z-+-Az). The third term is equiv- 
alent to the area enclosed by the X axis, the parabola y= kx? 
and the ordinate «—Az, where & is the coefficient of the 
second power of Az in the expansion of f(x Az). The 
fourth term is equivalent to the area bounded by the X axis, 
the cubical parabola y—k’'z’, and the ordinate x= Az where 
k’ is the coefficient of the third power of Az in the above ex- 
pansion. The area of the third term is (kAz*) /3, that of the 
fourth one is (k’Az*) /4 and so on. 

When we consider /xdz = «?/2 we are accustomed to think 
that x?/2 is the sum of a great number of terms of the form 
of zdx; it may as well be regarded as the sum of one or more 
terms of the form rAz + (Az?/2). 

To justify these statements and illustrate their meaning we 
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will now consider a few simple examples, but before doing this 
it is advisable to define one term which we will use and to 
state the meaning which we propose to give to two common 
expressions of calculus. 

The complete differential of a function is the entire incre- 
ment of the function. The complete differential of z* is 
3a7Agx + 3rAz? + Az. 

The differential coefficient is the coefficient of the first power 
of Az in the complete differential. 

The integral of f' (x) Az is that function of x for which f’ (x) 
is the coefficient of the first power of Az in the complete dif- 
ferential. 
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Fig. 2. 


These definitions require no change in the methods of in- 
tegration but merely give a different interpretation to the 
operation. In many cases integration is a mere algebraic 
process. Important applications can be made which involve 
in no way the ideas of limits or infinitesimals, and many more 
ean be made which require the use of the limit of an infinite 
series but do not require that the differentials be regarded 
as infinitesimal. 
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Fig. 2 is a triangle of which the base is equal to the altitude. 
We will find the area, taking the vertex as the origin and the 
X axis perpendicular to the base. An element is made up of 
the parallelogram of area xAz and the shaded triangle of 
base and altitude Az which is similar to the entire triangle 
and to the triangle of base and altitude z. If A represents 
area 

A=/xAz. 


We recognize zAx as a quantity of the second degree and as 
the first term of the complete differential of «7/2. Expand- 
ing (« + Ax)?/2 we find the complete differential to be zAx + 
(Av?/2). If the area of the triangle of base and altitude z 
is x?/2, the area of the similar triangle of base and altitude 
Az must be Az?/2 so that there is exact correspondence between 
the element of area and the complete differential. 

To find the area between two lines sa and <= b we may 
substitute these values as limits in the integral «?/2 and get 
(b?—a*)/2. Instead of using limits in the integral we may 
substitute a and Ax=b—a in the complete differential. 


Ast _» @-a. F-—# 
vhz +> = ab a) = 3 — 





If we let s=0 and «= b we get the area of the entire triangle 
from the last term of the complete differential. 

Having determined the first term of the complete differen- 
tial from the geometry of the problem the last term may be 
obtained without getting the integral and the area calculated 
without any use of integration. 

Another example is that of finding the moment of the tri- 
angle of Fig. 2 with respect to an axis through the vertex 
parallel to the base. The moment of the parallelogram is its 
area xAzx multiplied by distance z+ (Az/2) and that of the 
shaded triangle is the product of Az?/2 multiplied by z+ cAz, 
where c is the ratio of the distance of the center of gravity 
from the vertex to the length of the median. The term which 
contains Az in the first degree is the one obtained by multiply- 
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ing the area of the parallelogram by xz. This is x*Az and is 
recognized as the first term of the complete differential of 
z*/3. The complete differential is x*Axz + rAz* + (Az*/3). 
The entire moment is 2*Az + rAz? + (cAdz*/2) which corre- 
sponds exactly with the complete differential provided c= #. 
If the moment of the triangle of height x is x*/3 its center of 
gravity is at the distance §z from the vertex making c= 4% 
for this triangle; it must have the same value in the similar 
small triangle, and the correspondence is exact throughout. 

Instead of the first term of the complete differential we 
might get the second term and deduce the integral or the com- 
plete differential from it. 
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Fig. 3 represents the integral of z?Az in another form— 
this time as an area. The ordinate at the left of an element 
of area is x? and that at the right is (x + Ar)? = 2? + 2rAz + 
Az*, The first term of the complete differential is the rec- 
tangle of area x*Az from which the integral is seen to be x*/3 | 














and the complete differential is 2?Az + rAz’ +-(Az*/3). The | 

second term of the complete differential represents the tri- 

angle of base Az and altitude 2rAz, this altitude being the 

first term of the complete differential of z?. The third term i 

must represent the shaded space CEF if we are to have exact 
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correspondence between the complete differential and the 
entire element of area. The shaded space CEF is equal to 
PBA, since the horizontal distance CH is equal to PA (both 
being equal to Ax), and the length of the vertical elements at 
any given horizontal distance from the vertex is the same for 
both (being Az’). If, then, the area of PCD is x*/3 the area of 
PBA and of the equal CEF must be Az*/3 and the correspond- 
ence is exact. 

This method may be continued for all functions of the 
form of z* where n is a positive integer, and the integration 
of these functions shown to be merely an algebraic process. 
The differential may be of any size. Instead of integrating 
between limits, the complete differential may be written from 
the form of the first term and the result calculated by substi- 
tuting the values of z and Az. 
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ecmrcmmaiate. 
Fig. 4. 


Fig. 4 represents the integral of z'z. The second term of 
the element of area is the triangle of base Az, altitude 
a-t4r/2, and area z+Az?/4. The altitude of this triangle is 
the first term of the complete differential of z?. The third term 
of the element of area is the shaded figure CFE, the vertical 
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height of which, measured from the line CF, is —2-!Az?/8, 
the second term of the complete differential of x}. The area 
of CFE is the product of —2-#/8 multiplied by the area en- 
closed by the curve yz’, the X axis, and the ordinate 
z=Az. This area is equivalent to that of PBA (Fig. 3), 
and is Az*/3, so that the area of CFE is — a idz*®/24. Ina 
similar way the next term of the element of area is found to 
be +2-!Az*/64. From the first term the integral is recog- 
nized to be $2!, the complete differential of which corre- 
sponds exactly with the element of area. 

When the complete differential is an infinite series, as in 
this case, the area between any two ordinates may still be com- 
puted to any desired accuracy provided the ratio of Az to z 
be such that the series is convergent. It is not necessary that 
the differential of z shall be infinitesimal unless z is infinitely 
small. (In the problem above, the entire area, from «—0 to 
any ordinate, may be calculated from the complete differen- 
tial using Ar=-— sz. The series converges, but very slowly.) 

As a check on the integral the element of area may be 
taken parallel to the X axis, giving the integral of y*Ay, so 
that the student may see that even when the complete dif- 
ferential is an infinite series, exact results may be obtained by 
the use of finite elements. 

Any problem involving integration between limits may be 
solved in the usual way, or the value may be calculated with 
finite increments. When the complete differential has a lim- 
ited number of terms the results of the two methods agree 
exactly. When it is an infinite series they may be shown to 
agree to any desired degree of accuracy. 

The complete differential may be determined by the meth- 
ods used in the preceding problems or by Taylor’s theorem. 
It may be employed, instead of the ordinary integration, in 
the solution of many important applications of mathematics, 
such, for instance, as the derivation of the equation of the 
elastic line of a beam or column. The results of the use of 
the complete differential are frequently easier to interpret 
than those secured by integration. 
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A few simple examples like these should be sufficient to 
show to the student that differentials need not be infinitesi- 
mal in order that the results of integration may be correct, 
but that the troublesome residues are fully accounted 
for by the terms of the complete differential which are usually 
discarded. They are not presented as substitutes for the or- 
dinary methods of integration, but merely as side lights 
which may help to clear up some of the confusion which 
seems to exist in regard to this subject, and show that differen- 
tials are finite realities, and not mere ‘‘ghosts of departed 
quantities.’’ : 

















IS ENGINEERING EDUCATION EFFECTIVE? - 


BY A. B. McDANIEL. 
Assistant Professor of Civil Engineering, University of Illinois. 


‘*T do not care what degrees an applicant may have or what 
school he is a graduate of; these facts do not influence me any 
more than any other qualifications.’’ Thus recently spoke a 
large employer of technically trained men and a graduate of 
a well-known technical school of a generation ago. This point 
of view has been lately corroborated by several of the leading 
engineers of the country. An eminent engineering educator 
and consulting engineer states: ‘‘Personally, I can truthfully 
say that a college degree, even an engineering degree, does not 
count for anything with me. If I were hiring a man I would 
pay no attention simply to the college degree, but would make 
further inquiry and depend upon that just as I would in case 
a man came to me with other credentials.’’ These statements 
furnish food for thought and at least indicate an opinion 
which seems to obtain somewhat among the members of the 
engineering profession. If such an opinion is correct and 
just, does it not indicate an unfortunate condition of affairs? 
Is engineering education effective. To answer these ques- 
tions let us give consideration to some phases of engineering 
education. 


Wuat ENGINEERING EpucaTion SHOULD ACCOMPLISH. 

Engineering education should train young men to be self- 
reliant, resourceful and forceful, to serve faithfully and obe- 
diently ; and to take a real part in the world’s work. The 
sine qua non of education should be the training of minds and 
not the imparting of knowledge. That our present system of 
instruction is not successful in producing the desired train- 
ing is indicated by the general criticism of our product, the 
average technical school graduate. Why does the young grad- 
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uate generally lack initiative, force, ginger, and a willingness 
to start at the bottom and work hard? 


TracHEeRS SHOULD BE DyNAMos oF EDUCATIONAL PowERr. 


The coach of a squad of athletes does not train his men for 
a field-meet by pushing them around the track in wheel chairs; 
yet throughout our educational system in this country, the 
students are helped and nursed along the path of knowledge 
until upon graduation from college they are mental weak- 
lings. This is exemplified by the ‘‘express it in your own 
way, my dear’’ method of teaching which is so prevalent in 
our secondary schools. What our schools need most at the 
present day are real, virile instructors, men of thorough train- 
ing, large ideals and great enthusiasm. Too many teachers 
are splendid storage batteries of knowledge, but lack the gen- 
erating force of the dynamo. The late Senator George F. 
Hoar, in his autobiography, eulogizes the teachers of a former 
generation in these words: 

**Making all the allowance for the point of view, and that I 
was then a youth looking at my elders who had become 
famous, and that I am now looking, as an old man, at young 
men, I still think there can be no comparison between the col- 
lege administrators of fifty years and those of today. It 
was then the policy of the college to call into its service great 
men who had achieved eminent distinction in the world with- 
out. There was something in the college training of that day, 
imperfect as were its instruments and slender as were its re- 
sources, from which more intellectual strength in the people 
was begotten than there is in the college training of the pres- 
ent generation. I will not undertake to account for it; but I 
think it was due in large part to the personality of the in- 
structors. A youth who contemplated with a near and inti- 
mate knowledge the large manhood of Josiah Quincy; who 
listened to the eloquence of James Walker or heard his expo- 
sitions of the principal systems of ethics or metaphysics; or 
who sat at the feet of Judge Story as he poured forth the 
lessons of jurisprudence in a clear and inexhaustible stream, 
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caught an inspiration which transfigured the very soul of the 
pupil.’’ 

The executives of our schools would do well in choosing 
teachers, to bear in mind the notable words quoted above. 
How often is an instructor selected because he is a clear, 
forceful, inspiring teacher? Is not usually more stress laid 
upon the number of academic degrees or his reputation as a 
profound scholar or professional expert? The great need of 
the whole teaching profession today is more teachers of real 
ability, strong personality and intellectual enthusiasm. 


ADEQUATE DRILL IN FUNDAMENTALS NEEDED. 

The teachers of a generation or two ago were successful not 
only because of their ability to inspire their students, but par- 
ticularly as to the wisdom of their instructional methods. 
Emphasis was laid upon a thorough drill in the fundamental 
principles of each subject, and the student was required to 
master them by hard persevering endeavor. 

There is a tendency at the present time to use the lecture 
system which results in the teacher’s carrying the burden of 
the work and the development of a state of mental lassitude 
in the pupil. President W. T. Foster recently stated: ‘‘Col- 
lege courses should necessitate less memorizing and more rea- 
soning. There should be fewer lectures. You can lead a boy 
to lectures but you cannot make him think—at least not often 
by this, the easiest of methods of instruction.’’ The most effi- 
cient system of instruction is the so-called Socratic or ‘‘ques- 
tion and answer’’ method, which keeps the student on the 
qui vive and secures a continual exercise of his mental 
faculties. 

Engineering education, if it performs its highest function, 
shouid train young men to acquire the professional spirit. 
This can be accomplished by the teaching of all subjects from 
a professional point of view. Non-technical studies especially 
should be taught not abstractly but with relation to their ap- 
plication to engineering science. Mathematics, English, and 
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economics can be thus taught most effectively by teachers who 
have had engineering training and experience. 


Tue Evins or SPECIALIZATION IN INSTRUCTION. 

The rapid growth of applied science has led during the past 
decade to the establishment in our technical schools of a great 
variety of specialized courses of study. Into each course of 
study has been gradually introduced an increasing number of 
subjects which relate to every phase of the field of science 
concerned. The curricula thus is arranged to present to the 
student a vast array of varied and complex knowledge in any 
single limited field of science. The result of such a course of 
study is a one-sided training and a superficial conception of 
some highly specialized phase of one branch of applied science. 

Recent experience in teaching graduate students has con- 
vineed the speaker that this specialized system of technical 
instruction gives a general knowledge of many relatively un- 
important facts at the expense of a thorough understanding 
of the few fundamental truths. It is a common occurrence to 
find a graduate student in structural engineering who does 
not know thoroughly the theory of the simple beam. 

The whole tendency throughout our common school system 
is to cover a wide range of knowledge in a superficial way. 
Many of our leading high schools are giving courses in physi- 
ography, psychology, and economies; and the business men 
who employ their graduates justly and bitterly complain that 
their clerks cannot correctly add up a column of figures or 
properly compose a simple letter. In our technical schools 
less time is being given to such important fundamental sub- 
jects as English, economics, logic and mathematics, and more 
time is spent in studying subjects of a purely descriptive char- 
acter; cramming the student with a vast store of detailed in- 
formation which he can learn to better advantage later. 


Tue Spirit oF THE AGE. 


The characteristics of the present age are great develop- 
ment, constant change, and luxurious standards of living. A 
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pervading spirit of novelty and innovation leads us to a super- 
ficial disregard for the old and a craving for something con- 
tinually new. The luxuries of today become the necessities of 
tomorrow. Efficiency is the watchword of the day and in 
every department of the world’s activity there is a striving 
to accomplish results more quickly and economically. The 
great industrial army is making ‘‘drives’’ into the fields of 
new endeavors. All this has bred, especially in the younger 
generation, a spirit of superficiality and arrogance. The 
young people of today lack respect for established customs, 
institutions, and the hard-earned experience and wisdom of 
their elders. The average college graduate is unwilling to 
begin at the bottom and ascend the ladder by dint of hard 
work. His school training has given him the impression that 
he is a finished product, and should begin life, both in the 
office and the home, about where his elders are preparing to 
leave off. 

The speaker has been impressed with the fact that our 
common schools and especially our technical schools have be- 
come imbued with the spirit of the age and are trying to speed 
up and spread out. Are educators not simply catering to the 
wishes of those who are least qualified to know what is the 
proper kind of training to prepare them for their life’s work? 
The average student is inclined to value a subject only in so 
far as he thinks that he can capitalize it in the future. 

The student should be made to understand that it is not so 
much what he learns as the method by which he learns that 
will ensure his success in the world. If he has acquired men- 
tal power, the ability to reason, and self-reliance, it is largely 
immaterial what course he took in a technical school. One 
of the leading economists of this country at the present time 
was a graduate civil engineer, and a noted authority on in- 
sanity studied to be a geologist. These cases are not excep- 
tional, but are typical of the experience of the alumni of 
every technical school and show that the technical content of 
a course of instruction is not of much importance so long as 
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the mental training is thorough and sustained. Briefly, the 
problem of engineering education is not one of technology 
but one of education. 


PRoposeD CHANGES IN CouRSES oF Stupy. 


The speaker does not believe that technical education is 
ineffective, but that its development is in a transitional state. 
This condition has been recognized by many educators, and 
many attempts have been made to remedy the faults and limi- 
tations of our present system. In some colleges the course 
of study has been extended from four to five or six years; in 
other institutions a combination course with the academic or 
arts college has been arranged; and very recently a few col- 
leges have introduced elective technical and non-technical 
subjects. The speaker has been until recently a very strong 
advocate of the combination arts and professional course 
adopted by some of the leading law and medical schools of 
the country: a baccalaureate degree being required for ad- 
mission to the professional school. If the profession of engi- 
neering is to occupy its proper place among the so-called 
learned professions of law and medicine, why should not the 
training required for the former be equivalent to that given 
for the latter? This question must certainly be answered in 
the affirmative if we expect to develop in our engineering stu- 
dents those essential qualities of character, initiative, re- 
sourcefulness, intellectual power and self-reliance which are 
required for success in any profession. 

The speaker believes that all subjects should be so taught 
that the knowledge gained may be intelligently applied in 
practice. The engineering student should study any subject, 
economics, English, mathematics or applied science, from a 
technical point of view. This is necessary that the student 
may thoroughly understand the fundamental principles and 
their application and may acquire the true professional spirit. 
Hence it is desirable to introduce early, technical subjects 
into an engineering course and increase the number towards 
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the end; the proportion of general studies gradually decreas- 
ing. The proportion of the important cultural studies in the 
curricula should be greater than obtains at present, introduc- 
ing such subjects as logic, public speaking, commercial law 
and business relations, ete. Special emphasis should be laid 
on the teaching of English, not only in studies in English 
composition and rhetoric but in every study that is included 
in the curriculum. The top of our present course of study 
should be cut down and much of the specialization eliminated. 
The result of this broadening out through the middle and 
cutting off at the top would be a general course of study of 
applied science which should give a thorough training in the 
fundamental principles which the broadly educated engineer 
must know. It would be proper to give the degree of bachelor 
of science for the successful completion of such a course. 

Those technical schools which have the proper resources, 
teaching staffs and equipment might offer advanced courses 
in special branches of applied science. These advanced 
courses could be profitably taken by those students who had 
attained marked proficiency in their previous scholastic work 
or by practicing engineers who might desire to secure special 
training. Advanced degrees could be appropriately awarded 
for the successful completion of prescribed courses of study. 

The speaker believes that there is an opportunity for a few 
schools to offer an advanced course in engineering instruction. 
The purpose of such a course would be the training of teachers 
for our technical schools. The majority of the teachers in 
these schools today have come directly into the profession 
from the technical school or from practice and have little 
knowledge or understanding of the principles of pedagogy 
and education. The standards of engineering instruction 
would doubtless be raised if the teachers were required to 
have a special training which would be comparable to that 
required for teachers in the highest rank of the common 
schools of this country. 

In conclusion, the speaker would urge the codperation of 
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engineers, engineering teachers and all the members of the 
great profession of engineering to the elevation of the stand- 
ards of technical education. Judged by their product, the 
engineering schools have done and are rendering a splendid 
service, but recent public opinion seems to indicate that there 
is room for improvement. The keen competition and rapid 
development of our civilization require men of action, judg- 
ment and intellectual power; and the primary function of our 
technical schools should not be to disseminate knowledge but 
to develop character, the ability to reason, and the power to 
accomplish. An eminent American writer and philosopher 
said sixteen years ago: ‘‘It is not book learning young men 
need, nor instruction about this and that, but a stiffening of the 
vertebrae which will cause them to be loyal to a trust, to act 
promptly, concentrate their energies, do the thing—‘carry the 
message to Garcia!’ 
‘*General Garcia is dead but there are other Garcias.’’ 
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